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HEIM Zaclal 


SPHERICAL BEARING 


ROD ENDS 


Quick and simple, yet highly effective linkage assemblies are pos- 
sible with one female threaded and one male threaded Unibal rod 
end. There is practically no limit to the length of linkages possible. 


The misaligned distance between centers is 
quickly and infinitely adjustable using right and 
left hand threaded Unibals and an appropriately 
threaded shaft, using jam nuts to secure the 
adjustment 





A male and a female Unibal with no ex- 
tender rod between connect the crank arm 
and the plunger moving in the pump 
frame, easily compensating for the mis- 
alignment. 


There are many ways to use Heim Unibal Rod Ends. If you need 
engineering or design help, it is available through our engineering 
department. 











Write for list of distributors and the complete catalog 


THE HEHIM COMPANY 


WmoAaTt Ra FTrTriéi8® & ws. i ae. ae a oh me a me a 


HEIM BEARINGS ARE SOLD BY THE MOST RESPONSIBLE BEARING DISTRIBUTORS IN THE U.S. AND CANADA 
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gee rings in a multitude of shapes and sizes 
are speeding assembly and cutting production 
costs of a host of industrial and consumer products. 
A leading manufacturer of these efficiency-improv- 
ing parts recently greatly expanded the range of 
applications for retaining rings by adding a com- 
plete line of standard and special rings of Armco 
PH 15-7 Mo Stainless Steel. 

By taking advantage of the ultra-high strength, 
spring properties, good corrosion resistance and high 
temperature properties of this unique metal, they 
now produce retaining rings with performance char- 


Their new PH 15-7 Mo rings have the necessary com- 


@ Q acteristics heretofore unobtainable at reasonable cost. 


bination of strength and durability for economical 
service in chemical, food and beverage machinery; 
aircraft and missile components; units for nuclear 


How Armco PH15-7 Mo Stainless Steel 
Helped make a good product better 


reactors, appliances; marine equipment; and other 


applications subject to severe service conditions, 


Simplifies Ring Production 


The simple heat treatment and good fabricating 
characteristics of Armco PH 15-7 Mo facilitate man- 
ufacturing operations. All types and sizes of rings 
can be produced because PH 15-7 Mo is available 
in sheets, strip, plates, bars and wire, including spe- 
cial cold drawn shapes that completely eliminate some 
production steps. 

Consider the design and production advantages 
you can achieve with Armco PH 15-7 Mo or one of 
its companion grades of precipitation-hardening 
stainless steel, Armco 17-4 PH or 17-7 PH. Let us 
send you complete information. Just fill out and 
mail the coupon. 


ARMCO STEEL CORPORATION 

1939 Curtis Street, Middletown, Ohio 

Send me complete information on your special Armco Pre- 
cipitation-Hardening Staintess Steels. We are considering 


them for 





NAME. 





COMPANY 





STREET 








ARMCO STEEL 


hRM : Armco Division + Sheffield Division + The National Supply Company + Armco Drainage & Metal Products, 
Ye Inc. « The Armco International Corporation + Union Wire Rope Corporation 
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DESIGN issue 


DEPARTMENTS: 


INTERESTING TO NOTE 
DEVELOPMENT TO WATCH 
THE ENGINEERING WEEK 
COMING EVENTS 
HORIZONS 

PRODUCT DESIGNS 
SIGNIFICANT COMPONENTS 
CATALOGS AND BULLETINS 
SO WE WENT... 
CURRENT REPRINTS 
TANGENTS ... 

DESIGN ABSTRACTS 

NEW BOOKS 

ADVERTISERS’ INDEX 
READER SERVICE CARDS 


MATERIALS: 


MECHANICAL: 


ELECTRICAL 


PRODUCT DESIGN: 


GENERAL: 





Product 
Engineering 


McGRAW-HILL WEEKLY OF DESIGN, RESEARCH AND DEVELOPMENT 


November 23, 1959 


FEATURED: 


FUTURE FOR HIGH-TEMP REINFORCED PLASTICS .. . | H Shenker, GE 


What missile research is telling us...... 


LOGARITHMIC DIAGRAMS SAVE TIME .. . G Riske, Parker-Hannifin 


Quick to prepare, they solve almost any equation 


FORECAST FOR MACHINE TOOLS .. . F D Yeaple, associate editor 
A look at the industry—its current needs, its promise 


GAS BEARINGS TAKE THE STAND ... N P Chironis, associate editor 


Top experts from US and abroad see wide application in instrumentation 
and machine tools 


DESIGN OF EXTERNAL-SHOE BRAKES . . . J Hirschhorn, Australia 


New equations and coefficients provide a cook-book recipe 


16 UNUSUAL O-RING APPLICATIONS .. . J F Machen, Univ of Toledo 
In pumps, drives, glands, shock-mounts, pivots and other 


7 MOMENT FORMULAS FOR RECTANGULAR FRAMES .. . G Detko 


Stress-analysis aids for various types of loads... 


FIELDS OF INTEREST REPRESENTED IN DEPARTMENTS: 


New high-temperature beryllium compounds ready for evaluation 
Metal hose is flexible, multiple-ply, corrugated. ... 


Rotary stepping relay is paw! and ratchet driven. 


Synchronous motor at 3 the size and 1/10 the cost 
Transistors increase computer reliability 

Ten-year lightbulb requires no outside power... .. 
Speed governor for engines is electric powered. . 


Industial timer is transistor equipped... 


Eccentric drive speeds shutter action.... 
Automatic press has flying table, rotating turret, tape control 


Air puts squeeze on tiny rivets 


Self-help space systems to tap cosmic energy sources 
Computer plays chess, but not very well 
Where shoes are outlawed—heel pressure is too great 
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WHO SAYS 


there’s nothing new in Socket Set Screws! 


The revolutionary P-K W-POINT Socket Set 
Screw is not only new—completely new — it is 
capable of delivering the highest degree of hold- 
ing power ever attained...at no increase in price! 





What’s the difference between the new P-K 
W-Point and ordinary cup point set screws? It’s 
the new pivot point that’s built into the cup! 
This exclusive P-K feature reduces ‘‘wobble’’ 
caused by the required tolerance clearances between 
screw threads and the tapped hole . . . minimizes 
“tipping” motion imparted by key tightening... 


PARKER-KALON 


creates tracking which is uniformly even in depth 
and shape . . . results in frictional engagement of 
both cup edge flanks . . . provides: 


30% more back-out torque 


50% more resistance to vibration 


50% more resistance to rotary slippage 


Test this new socket set screw in your own plant. Ask 


your P-K Industrial Distributor for complete informa- 


tion and samples today, or write to P-K direct for tech- 
nical bulletin No. 1106. 


W- POl NT Socket Set Screw 


PARKER-KALON, a division of General American Transportation Corporation. Clifton, New Je rsey. Offices and Warehouses in Chicago, Los Angeles. 
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STANLEY J ALLING publisher 


ELMER J TANGERMAN editor Interesti ng to Note 


ROBERT W CARSON managing editor Cooperation Pays Off 
ROBERT E ABBOTT senior associate editor 


RICHARD M KOPF senior associate editor Weidemann and General Elec- 


tric have cooperated in design and 
JOHN KOLB associate editor . I 2 Product 
NICHOLAS CHIRONIS associote editor production of the numerical-con- Engineering 
FORD R PARK associate editor trol turret punch press on our -f 
ROBERT S PRENTISS associate editor ' : . 

cover, Ss c Z 
ANNESTA R GARDNER associate editor : The press is basically a 
WILLIAM GILMAN associate editor standard Weidemann A100 auto- 
FRANKLIN D YEAPLE associate editor matic which has been completely 
JOSEPH J KELLEHER associate editor 
DOUGLAS C GREENWOOD associate editor redesigned for automatic operation. 
Heavier construction permits it to 


BENEDICT A LEERBURGER, JR assistant editor withstand the high acceleration 


PHYLLIS B SWEED assistant editor forces that result from high-speed 
DORA K MERRIS assistant editor 
ERRORT URE eccictent editor automatic operation. Installed at 
CHARLES J LYNCH assistant editor the Waynesboro, NC, plant of GE, 
the error from absolute zero to any 
FELIX GIORDANO Detroit point on a 60-in. plate is 0.010 in. 
JACK MEYER Los Angeles 
SETH PAYNE Washington max, and that between holes is 
even less. If table-positioning speed were reduced, accuracy could 
RICHARD E ROOMAN art director be increased, but this is sufficient for present applications 


© S UOASES cssecinte an? Civestor C. L. Young, drafting specialist with GE at Waynesboro, shown 

ANGELA M GIACIN assistant 

with the auto-programmer in the closeup, was largely responsible 

NORMA J VAN NESS production supervisor for development of the programmer. Four program-control design 
J 

LILLIAN M WITHAM assistant engineers handied design of the control unit, they are (left to 


right): L. R. Sanders, S. C. Clark, J. K. Snell and J. T. Evans 
ROBERT E BRUCKNER consulting editor Operating the machine is W. B. Haney. Walter Rainev, chief 


engineer of Weidemann Machine Co, designed the press. Design 


x K - tor dept eae 
DEXTER KEEEER director, econemics dap details of the units are described on page /2 


JOHN WILHELM director, News Bureaus Where Shoes Are Outlawed 
MARGARET RALSTON assistant whee 
Shoes are for protection In industry, brake shoes (p />) prevent 


GEORGE B BRYANT, JR Washington wear of vital parts; on the farm, horseshoes protect horses; and 
DONALD MacDONALD Detroit obviously we wear shoes to keep our fect warm and safe. Lateh 
ARTHUR ZIMMERMAN Cleveland 
STEWART W RAMSEY Chicago 
JENNESS KEENE Son Francisco Mobile, Ala, outlawing the wearing of needle-hecled women 
KEMP ANDERSON Los Angeles shoes. It seems that many Southern belles, wearing thin-heeled 
RAY BLOOMBERG Seottle 
B E BARNES Atlante 
MARVIN REID Dallos to prevent any more damage suits against the city. Now if a woman 
JOHN SHINN London 
JOHN TUNSTALL London : 
ARTHUR ERIKSON Poris releasing the city from responsibility. (One of our editors has 
GENE DI RAIMONDO Milan calculated that the average woman, wearing a needle-hecled shox 
RAYMOND SHAH Zurich 
CURT AGREN Stockholm 
ROBERT GIBSON Moscow All footgear originated from two basic forms—the moccasin and 


ee ptm nae the sandal. The moccasin probably came first when a caveman took 
SILKE BRUECKLER Bonn 


however, this truism has proved fallible. A law has been passed in 


shoes, topple on Mobile streets and sidewalks. The law was passed 


insists upon wearing the illegal footgear, she must first sign a paper 


exerts about 1500 Ibs per sq in. at each step 


JIM MORRISON Bonn an animal skin and tied it around his foot. Later he learned to 


SOL SANDERS Tokyo piace several layers of skin or perhaps even wood in the sole. The 
JOHN YAMAGUCHI Tokyo 


next step came when he used two different materials—a strong sok 
’ , . ” . 

suki @ AARNE Uisicdidtee wits cance and a light, easily decorated upper portion 

P F PRITCHARD manover, morket research C hic fly a tropical shoe, d sandal has alway 5 bec na pic ce of 
ROBERT C MATTOON circulation manager CONTINUED ON PAGE 7 
C C KANE reader service manager 
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Kelability is all- important. a 


AMERICAN STERILIZER SELECTS Flexomics BELLOWS 





The steam pressure regulator that governs the operation of 
American Sterilizer Company's surgical supply sterilizers em- 
ploys two Flexonics phosphor bronze bellows in vital spots. One 
positions the valve to control steam pressure; the other seals the 
valve stem for packless construction. 

The equipment is operated by nurses and other non-mechanical 
personnel, so two considerations outweighed all others in the de- 
sign of this valve: Complete safety, with zero maintenance, prac- 

tically forever. These demands had to 
be met in the face of such design prob- 
lems as elevated pressure and tempera- 
ture, possible corrosive conditions, and 
providing sufficient travel for close con- 
trol over a wide turndown, After ex- 
haustive tests, Flexonics bellows are 
now standard on all Amsco sterilizers 
and autoclaves. 

Flexonics has pioneered the design and manufacture of bel- 
lows from many new materials including Hastelloy. Come to 
Flexonics for the right bellows design in any application involv- 
ing high pressures, high temperatures, extreme corrosive con- 
ditions, or other complex problems. 


Flexonics temperature sensor gives automatic top-burner cooking 
..- and slashes original cost 


For use in either gas or electric ranges, this top burner control, designed and 
manufactured by Flexonics for one of the country’s leading range manufac- 
turers, allows them to offer automatic top-burner cooking at less than half 
the cost of previous devices used for this application. Installation costs, too, 
are greatly reduced. Temperature sensing head and fluid reservoir are one 
small, rigid assembly, connected by capillary tube to the Flexonics metallic 
diaphragm that operates the modulating gas valve or electric switch. Flex- 
onics design and production abilities can be turned to your own needs— 
usually with the twin results of improved functioning and lowered costs. 


Flexonics Bellows are the simple, straightforward answer to many touchy design problems. 
For pressure or temperature measurement . . . shaft sealing . . . even low-torque rotary 
motion . . . call on your Flexonics Bellows expert. Or write for the Flexonics Bellows Design 
Guide, 20 pages of useful information. 


BELLOWS 


FLEXONICS CORPORATION «+ 1351 SOUTH THIRD AVENUE - MAYWOOD, ILLINOIS 


Divisions 
INDUSTRIAL HOSE + EXPANSION JOINT + BELLOWS + AERONAUTICAL + AUTOMOTIVE 
Flexonics Research Laboratories, Elgin, illinois 


in Canada: Flexonics Corporation of Canada, Limited, Brampton, Ontario 
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Interesting to Note . . . conn) 


leather or wood tied to the foot by thongs. The only dif 
ference between the sandal today and that of early time 
is the price: though expert sandal makers are still rare 

Heels were not added to shoes until the time of the 
Roman Empire, when an unknown legionnaire found 
that he could march longer with less fatigue if the back 
of his foot was raised about an inch. Heels dropped 
off during medieval days, but come the Renaissan 
they were back bigger and better than ever 


1K 
we 


In the 11th century, shoes called “‘sabats” were carved 
out of wood. Although the wooden shoe is now ass 
ciated with Holland they actually originated in Franc 
These sabats were worn by peasants who, when treated 
unfairly by their feudal lords, trampled his lordship’ 
crops. Hence our word “‘sabotage.” 

Although women are extremely socially conscious, w« 
would have to go back to 14th century France to realh 
see social consciousness in footwear. Perhaps the modern 
woman will appre- 
ciate the competi 
tion that then ex- 
isted in wearing 
longer and more 
pointed toes. ‘This 
was carried to such 
extremes (toes so 
long they had to be tied to the ankle) that King Philip 
decreed a limit on length according to social standing 
Peasants were allowed to wear toes only six inches long 
bourgeois and merchants were permitted twelve-inch 
toes; while nobles could carry their desire for points 
to 24 inches. As a further embellishment, fashionabk 
ladies added bells to the toe-tip 

Shoe stvles altered radically at the beginning of the 
20th century when the automobile changed us fron 
i pedestrian to a motorized society. This, plus develop 
ment of automatic machinery, made shoes cheaper 
and allowed variety in styles and materials 


Chess by Computer 


Solving problems by equation began ages ago. Much 
later the nomogram (p 62) was devised which made 
working an equation a little bit easier. Recently th 
electronic computer came along to make solutions even 
faster. But that’s all the computer or a nomograph can 
do—save time; equations are still man made. Herein lies 
the problem when an engincer decides to program a 


computer to play chess, or beat the hors« 
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Building a machine to play chess is not a new idea 
In 1769 a mathematician named De Kempelen built a 
chess-playing machine, but when a suspicious loser 
examined it, he found a midget hidden inside. Several 
years ago, four scientists at IBM programmed a com 
puter that could play a commendable game of chess 
without benefit of a midget. The IBM machine could 
“think” ahead two moves and seven alternate responses 
lo do this took eight minutes during which time the 
machine went through several million calculations. A 
good player, could beat the machine 

Computers were recently used by a New York news 
paper to pick winners at the local track. It did about 
us well as any average race tout. Princeton University’s 
football team has been using a computer to analyze its 
cpponents as well as its own individual players. The 
lost two out of their first three games. Perhaps the best 
game playing computer has been the tick-tack-toe machine 
displayed at various engineering shows. It can be tied but 
never beaten 


Civil War Photography 


High-speed photography is rapidly finding its way to 
‘Il corners of industry as recent developments open 
new applications. One such development, a new high 
loo often, the 
simple cameras of today are taken for granted. When 
Mathew Brady gave up a prosperous portrait business to 
make his photographic record of the Civil War, cameras 
were anything but simpl 


speed shutter, is pictured on page 7] 


Brady used three cameras. His largest employed a 
16 by 20 in. plate, the second a 5 by 9 in. glass plat 
and the third was a twin-lens stereo camera that shot 
pictures in 3D. All employed a 


lo prepare the plate for use, 


wetplate process.’ 
Brady dipped his glass 
plate into a tank solution of egg albumen and collodion 
ihis was accomplished in a traveling dark-room wagon, 
tched just out of range of the battlefield. The wagon 
uicknamed by the troops the “what's it?” was a com 
ete mobile lab equipped with developing tanks and 


leeping quarters for Brady and his assistants 


Photographing an actual n 


I 


ess. Time exposures were mandatory, the length depend 


ing on the amount of light available and the temperature 
of the plate. On cold days, some exposures required 
several mitiutes. The above picture was actually shot at 
lredericksburg, Va and must have been taken on a \ 

hot day as an exposure of more than a few seconds woul 
have blurred the plat Benedict A Leerburger Jr 
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WESTINGHOUSE 
FLUSH 


PUSHBUTTON 


ts the fi 
ith 
Shallow contact blocks stack for multiple control Available in a full 
C 0 0 [ C a S circuits. Angled terminals are easy to getat with range of operator 
a screwdriver, even when blocks are stacked. designs. 





































HERE’S PRACTICAL PUSHBUTTON COLOR CODING--the economi- 
cal Westinghouse way. Snap-on color caps let you change colors without 
changing buttons. Simply remove the clamp ring and color caps snap off 
easily and can be replaced in a matter of seconds. 

Simplified color coding is but one of the many pluses for new Westinghouse flush pushbuttons. Thin 
operator and shallow contact blocks make this pushbutton thinnest overall. Contact blocks stack for control 
of multiple operations, another space-saving feature. 

Flush pushbuttons are oiltite, of course. And they meet exacting machine tool and control panel require- 
ments. Available in a full range of operator designs. 

Regardless of your pushbutton requirements, order with confidence from industry’s most extensive line. 
Contact your nearby Westinghouse sales office or distributor, or write: Westinghouse Electric Corporation, 
Standard Control Division, Beaver, Pa. 


me You CAM B8 SURE...0F os Westi nghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DES!I ARNAZ SHOWS” CBS TV FRIDAYS 
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Technical-tties 
By John S, Davey 


The strength of nuts 


With a hard, heat treated nut, 
ability to plastically adjust and 
distribute load over many 
threads diminishes. High loads 
tend to concentrate on first 
thread severely enough to 
cause stripping ... or fracture 
of first thread, which causes 
locking. Nut then cannot in- 
crease tension in bolt. 

Untreated nuts are strong 
enough for most needs, and 
don’t pose this problem. 


A CAUSE OF STRIPPING 


Upon tightening, a nut both 
compresses and dilates. Dila- 
tion can be overcome by wall 
thickness only, not by added 
height or heat treatment. 

Dilation is important since a 
reduction in area of bolt unde 
tension accompanies it. Threads 
pull away from each other, 
from their stronger base to 
weaker tips. The shallowness 
of fine threads can cause pro 
gressive sheat 

That’s why High Nuts (with 
fine threads) are no answe1 
where “Heavy” Nuts (with 
coarse threads) are. 


WRENCHING STRESS HIGHEST 


Rotation of nut produces both 
tension and torsion in bolt. The 
force applying this combined 
stress is about 20% greater 
than the load which must be 
sustained when rotation stops. 

Thus...if a nut hasn’t failed 
in wrenching, it can still with- 
stand at least 20% more direct 
pull than it sustained during 
the tightening. 





Why high strength bolts make 


superior joint for dynamic loads 


Washers prevent crushing under head and 


While fasteners must be strong 
enough to carry the calculated loads, 
what makes a joint truly strong is 
the residual tension after wrenching. 


NO SLIP OR SEPARATION 
Consider the simple lap joint in 
sketch. Practically rigid, this joint 
is subjected only to: (1) external 
tension forces “T” tending to sepa- 
rate the plates against bolt clamping 
force “P”; (2) shear forces “S” 
tending to make plates slip against 
friction resistance “F”, 

‘F”’ increases when “‘P’’ does 
With enough clamping force applied, 
shear loads transfer from one plate 
to the other without slippage. And 
when clamping force always exceeds 
tensile forces, plates obviously can- 
not separate. There can be no fur- 
ther stretch on bolt. Its load stays 
static at preload “P”, even when 
external loads are dynamic. 
UNIFORM CONTROL OF PERFORMANCE 
RB&W high strength bolts allow a 
high magnitude of clamping force 
to be applied...and uniformly so. 
Materials conform to ASTM speci- 
fications. Applying known torques 
to nut produces uniform bolt ten- 
sions. Riveting by contrast, depends 
on difficult-to-control variables. 


MORE STRENGTH OVERALL 
For shear-resistance, riveted joints 


offer only the actual rivet shear 


strength. Don’t count too much on 


10 CIRCLE 10 ON READER SERVICE CARD 


vut with consequent grip relaxation 


friction even though rivets exert 
some grip as they cool. Compare: a 
l-inch bolt tightens to a tension of 
412,000 lbs; a l-inch rivet develops 
22.000 Ibs at best. 

The higher residual tension does 
more than make a joint much 
stronger in shear and in tension. It 
also protects the bolt against fatigue 
caused by stress-reversing cycles 
such as vibration; keeps the bolt 
from loosening, too. 

All this explains why, under heavy 
dynamic loads, rivets can loosen, 
elongate holes, often fail, requiring 
difficult replacement; but high 
strength bolts stand up. They can 
keep connections permanently tight 
on vibrating machinery, heavy duty 
conveyors, and trans- 
portation equipment. 

Talk it over with 
an RB&W fastener 
expert. Russell, 

Burdsall & Ward Bolt 
and Nut Company, 
Port Chester, N. Y. 


RBaW high strength bolts 
are from selected grade of 
medium carbon steel with 
proper combination of duc- 
tility and tensile strength; 
conform to ASTM A325 


Plants at: Port Chester, N.Y.; Coraopolis, Pa.; 
Rock Falls, Ill; Los Angeles, Calif. Additional 
sales offices at: Ardmore (Phila.), Pa.; Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 
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Industry’s most complete line... 





Series JPS-200 provides 
low-cost, dependable 
self-clignment in a 
pressed - steel housing 


Series 200 and 300 
split housing blocks 
facilitate installation. 


Series 200—+solid housing. For 
heavier applications Series 300. 











ERE’S a line of self-aligning ball bearing blocks that satis- 





fies every application need. And look at these design 
features. Precision, deep-groove, single row ball bearings for Besides pillow blocks, Link-Belt 
smooth operation and long life. Free-rolling action and full a) offers a complete line of stand 
load capacity regardless of shaft deflection and misalignment. — ~a anti-friction bear- 
Self-aligning seals that protect the bearing and aligning 
4-bolt 


ace =Vve > ) Of > I 2 y *nt. 
surfaces . . . prevent entry of dirt, regardless of alignment flonged block 








Simple installation too. Slip bearing on shaft and lock it 
securely in position with spring locking collar. Slotted bolt 
holes facilitate mounting on supporting structure. 

For complete information on this comprehensive line, 
contact your nearest Link-Belt office. Ask for Catalog. 


2-bolt 
flanged block 


—~ 
j 


flanged cartridge tokeup 
MANUFACTURERS OF SELF-ALIGNING BALL AND ROLLER BEARINGS cartridge block block block 














LINK-BELT COMPANY: Executive Offices, Prudential P!aza, Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying Factory 
Branch Stores and Distributors in All Principal Cities. Export Office, New York 7; Australia, Marrickvilie (Sydney); Brazil, Sao Paulo; Canada, Scarboro 
(Toronto 13); South Africa, Springs. Representatives Throughout the World 6a 
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KEEPS lotal cost DOWN 


IF INSTALLED-COST IS A DESIGN PROBLEM 


Look at the KA general purpose RELAY 


What do your relays cost installed? Initial cost is 
never the whole story. 

Our KA Relays are engineered for modern pro- 
duction methods. They’re available with printed 
circuit, taper tab, quick-disconnect or hook solder 
terminals . . . are simple, economical to install. This 
fact, combined with low original cost, keeps your 
total cost down. 

Another source for savings! All standard KA ac 
relays bear U/L and Canadian Standard Association 
seals of approval. 

Write or call for more information or see the 
complete P&B catalog in Sweet’s Product Design File. 


KB LATCHING RELAY con- 
sists of two KA Relays, forming 
a mechanical latching relay, 
featuring a large number of 
contact arrangements. 


KA ENGINEERING DATA 
GENERAL: 


Insulation Resistance: 100 megohms min 
Breakdown Voltage: 1500 V. rms between 
all elements 
Temperature Range: 
55° C. to 
55° C. to 
Weight: 2.0 ozs 
Puyll-in: OC 75% of nominal voltage 
AC 78% of nominal voltage 
Terminals: Taper tabs 
Printed circuit 
Quick-disconnect 
Pierced solder lugs 
Enclosures: Dust Cover 
(mox. 55 C. ambient for AC relays) 
(max. 70° C. ambient for DC relays 
CONTACTS: 
Arrangements: 3 Form C (3PDT) max 
Material: Movable — " silver; stationary 
Ym" wide silver overlay 
Leed: 5 amps @ 115 V. AC 60 ops res 
COILS: 
Resistance: 16,500 ohms mox 
Power: 1.2 watts (DC), 2 volt amps (AC) 
Duty: Continuous AC or DC (DC coils will 
stand 4.5 watts at 25° C.) 


- Pas STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR 


G@) POTTER & BRUMFIELD 


DIVISION OF AMERICAN MACHINE & FOUNDRY COMPANY, PRINCETON, INDIANA 
IN CANADA: POTTER & BRUMFIELD CANADA LTD., GUELPH, ONTARIO 
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IN MACHINE TOOL SPINDLES 


with MI-R-C SUPER-PRECISION 


BALL BEARINGS 
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M-R-C Ball Bearings are used today in many 
leading machine tool spindles operating success- 
fully at 100,000 RPM and over. 


The illustration above is an example of a 
successful application of M-R-C SUPER- 
PRECISION bearings. This grinder spindle 
requires the highest degree of accuracy and 
long life obtainable only with M-R-C SUPER- 
PRECISION. 


Still higher standards have been made pos- 
sible by the facilities of our new SUPER- 
PRECISION plant devoted exclusively to this 
type bearing. 


There is a M-R-C Ball Bearing for every machine 
tool application. 


Consult OUR Engineering Department 
on YOUR bearing problems 


i P-Wid 1 bee 1elei 4,4] mete) -1-le)-F- wale). 


Executive Offices: Jamestown, N.Y. 
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NEW! ANOTHER BIG BONUS IN ALCOA SCREW MACHINE STOCK 


NOW! A COMPLETE ALUMINUM SCREW MACHINE 
STOCK BOOK FOR ESTIMATORS AND OPERATORS 


The production of aluminum screw machine parts often 
calls for a lot of cross-reference table scrambling, com- 
plicated formulas to convert steel or brass to aluminum 
data, and time-consuming computations. Now Alcoa 
has the solution! For the first time in the screw machine 
industry, Alcoa makes available a comprehensive Alu- 
minum Handbook for estimators and production people. 
The detailed estimator’s section of this fact-filled booklet 
contains pages of tables to simplify your use of Alcoa® 
Aluminum. This extensive collection of data will make 
the toughest screw machining job a cinch to calculate. 

Alcoa’s handbook contains hundreds of conversions 
for aluminum screw machine stock, weights of various 
stock sizes, sfpm at various spindle speeds, weights of 
stock segments, thread tolerances and weights per 1,000 
pieces, among other useful data you'll use every day. 

There’s also a complete section on properties and 
specifications of aluminum alloys that you’ll find a 
handy reference. A shop practice section gives a quick 
solution for a host of work defects that occur in screw 
machining. 

Your Alcoa man has reserved a copy of this handbook 
for you. Call the nearest Alcoa sales office or Alcoa 
Distributor today and he'll bring over your copy and 
shew you how to cut hours off your work. Look for the 
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Alcoa sales or distributor office in the Yellow Pages of 
your telephone directory under “‘Aluminum.”’ 


And don't forget these many additional bonuses 
when you deal with Alcoa: 


e Alcoa Aluminum Screw Machine Stock allows up 
to four times higher cutting speeds than other mate- 
rials—up to 1,000 surface feet per minute. 

e Wider range of sizes in standard stock for impor- 
tant price advantages. 

e Stock in specific 12-ft lengths at no extra cost... 
in rounds to 3% in. and hexagons to 3 in. across flats. 
e Chamfered ends at no extra cost in a wide range 
of sizes and alloys. 

¢ A guaranteed market for up to 60 per cent of your 
turnings and borings from four aluminum alloys. 

e An extensive mill inventory to back up the nation- 
wide distributor stocks and cover emergency re- 
quirements of mill customers. 


Your Guide to the Best in Aluminum Value 


For exciting drama watch “Alcoa Presents’’ every 
Tuesday, ABC-TV. and the Emmy Award winning 
Alcoa Theatre” alternate Mondays, NBC-TV 


ALUMINUM | 
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MOTORS 


1 1 thru 200 horsepower 
(other ratings 1/200 to 1 h.p.) 
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Robbins & Myers »2 a 


Double Width Bearings Hold More 
Grease.../nsure Longer Motor Life! 


Bearings in RopBINS & MYERS 
motors run in double-width races 
with extra-large lubricant reser- 
voirs. Bearings are fully sealed and pre-lubricated with 
laboratory tested grease which resists dust, temperature, 
humidity and high operating speeds. Tests prove these bear- 
ings can withstand six to nine years of severe service without 
relubrication. Bearings are further protected by metal seals 
on each side. Seals keep impurities out, prevent failure caused 
by “forgotten” lubrication or damaging over-lubrication. 
R&M insures longer motor life with many additional 
features: Mylar* insulation that has 8 times the dielectric 
strength and 35 times more moisture resistance than ordi- 
nary paper insulation . . . removable caps for quick bearing 
inspection and relubrication . . . end heads that give full- 
height protection . . . dual-sweep ventilation for efficient 
cooling. For details, write today for Bulletin 520-PRE 
*DuPont registered trademark 


ROBBINS & MYERS, INC. 


motors, household fa ir fans, hoists, Moyno industrial pumps 
seumnliraiast OHIO - BRANTFORD, OnfPARIO 
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Savings in cost, 


weight and space alone 
will pay you to convert to 


DAYTON COG-BELTS 


now rated 200-300% 
greater HP capacity than 


standard belts 


Seldom has a greater opportunity come along for 
you to effect drastic savings in first costs and main- 
tenance to equal that now offered by Dayton Cog- 
Belts. Delivering 2 to 3 times the horsepower of 
previous-rated standard belts, Dayton Cog-Belts offer 
major economies in weight, space, equipment and 


costs. 


Two Dayton Cog-Belts now do the work of 4 to 6 
previous standard belts. This permits use of nar- 
rower sheaves with fewer grooves and a correspond- 
ing reduction in the number of belts while main- 
taining maximum power transmission. 


Nor does this up-rating of Dayton Cog-Belts 
necessitate added cash outlay for special sheaves. In 
fact— because the tests establishing these amazingly 
higher ratings were based upon the use of standard- 
industry sheaves—your existing stocks now have a 
fur greater HP capacity spread than ever before. 
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— Previously rated 
Cog-belts 


Newly rated 
Cog-belts amp 


Dayton Cog-Belt NEW HP Rating 


Dayton Cog-Belt former HP Rating 


18) 50 100 150 200 250 300 


Result of a long-term research project by an 
independent engineering laboratory, the HP capaci- 
ties of Dayton Cog-Belts can be relied upon fully 
when calculating your conversion factor. And, if you 
need assistance in figuring and making the change- 
over, your local Dayton distributor will be glad to 
help. He’s listed in the Yellow-Pages. Or write for 
our new brochure that shows how to apply a conver- 
sion formula to the existing drive selection tables in 
Dayton catalog #280-B Handbook of Drive Design. 

©OR1959 @Reg. T.M. 


Industrial Dept 


Dayton Industrial 
Products Co. 


Melrose Park, Illinois 
A Dwision of The Dayton Rubber Company 
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GITS HH-TYPE SEAL SERIES 


—_— SHELL 

ADAPTER 
SEPARATOR 

SPRING 

FLAT PACKING RING 
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WEDGE PACKING RING 
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VITON “A” 


All packings illustrated ore available with new 
Viton “A” rubber compound, for highest tem- 
perature resistance and maximum resistance to 
aircraft and hydraulic fuels and lubricants. 


Extra Flexibility For 
Your Seal Applications! 
ONE SEAL ENVELOPE 
WITH CHOICE OF 

FIVE SEAL PACKINGS 


Use of this one standard Gits HH-type seal envelope — 
with your choice of the five seal packing arrangements 
illustrated at left — permits effective sealing (in the same 
seal cavity) over the widest possible range of operating 
conditions. And all these Gits Shaft Seals meet standard 
minimum space requirements. 


Standard metal parts are stainless steel, except when 
the Gits Engineering Department recommends other 
materials to suit specific applications 


The sealing and packing members are engineered of 
proper materials to suit the operating conditions of 
each individual application 


Gits maintains the most complete facilities for design, 
engineering, research, development and testing, as 
well as the most modern manufacturing equipment. 
The Gits Engineering Department, with almost half a 
century of experience, has the know-how to blend 
proper materials with outstanding design, to make 
seals work better for you. Send for full information 


GTS BROS.MFG. Co. 
1838A South Kilbourn Avenue ® Chicago 23, Illinois 


WE W! Gits engineering advancement practically 
eliminates hysteresis or drag. Write for full details 








Luckily our engineers designed this liquid-filled bulb and 
capillary tube indicator controller for easy adaptation. It’s 
been specified for applications ranging from gas burner con- 
trol to fuel temperature control in missile ground support 
equipment. Yet, basically, it’s always the same, simple 
“black box’’! 

The secret is case space. Room for up to 3 snap switches 
providing 3-point control. Nine-pin connector available for 
quick connect/disconnect to power source. Choice of 5 stand- 
ard temperature ranges between —150° to +700°F (or 
special ranges). Can control as many as four circuits 

\ K J h t ll th simultaneously! 
a Wl ey Also . . . welded steel, splash and dust resistant case in 
black or gray crinkle finish, white enamel, or special color. 


thi k f xt! Available completely fungus resistant. Mounts flush or on 
in O ne ° panel. Pilot light, if desired and. . 


. every detail for each 


specific application! 


what new modifications Design this competitively priced, high-efficiency controller 


into your product. Details from Fenwal Incorporated, 


of the Fenwal 541 211 Pleasant Street, Ashland, Massachusetts. 


Temperature Controller will equipment designers ask for? 


All moving parts of the rugged Fenwal 541 Temperature 
Controller operate in opposition . . . compensate for wear and 
maintain perpetual high accuracy. Ratings: 15 and 20A- 
125-250VAC; .50A-125VDC; .25A-250VDC. 





anotHer 
eAMPLE 
of HOW CONTROLS TEMPERATURE... PRECISELY 
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THESE BIG TOUGH HOSE ASSEMBLIES SOAK UP THE SHOCK 
OF A SWING FROM TROPICAL HEAT TO -303°F IN SECONDS 


It takes many heavy-duty flexible metal 
hose connections to feed liquid oxygen 
to a missile. In the photo above are four 
3144” I.D. metal hose lines of stainless 
steel manufactured by Anaconda Metal 
Hose. They connect three tank trucks 
to the 
Jupiters at the 


pumping station which fuels 
Army's Redstone Ar- 
Similar hoses are used to make 


S¢ nal 
connections between the fueling masts 
making it un- 
necessary to align piping precisely As 
fuel masts are kicked off the missile at 
firing, the hose must be able to with 


and the missile itself 


stand rough treatment and hot exhaust 


gases, as W ell as the wide temperature 
Huctuations 


Whether vou 
flexible 


connectors for big, tough jobs or small- 


FREE TECHNICAL SERVICE 
need big, heavy-duty metal 
diameter flexible metal hose for small 
tough jobs, Anaconda Metal Hose Divi- 
sion welcomes the opportunity to help 
you meet your problems of expansion 
and contraction, movement, vibration, 
corrosion pressures and temperature Ss 
Equipped to work in stainless steel 
Monel, and aluminum as well as other 


alloy stec ls and ( oppe I allovs An ul onda 


spe ialists are constantly working t] 
design engineers on flexible connect 
issemblies to meet new pr iblems. For 
further information or engineering a 
sistance, call your Anaconda Metal 
Hose representative or write: Anaconda 
Metal Hose Division, The American 
Brass ¢ ompany Waterbury 20. Conn 
In Canada: Anaconda American Brass 
Ltd., New Toronto, Ontario 


ANACONDA 


METAL HOSE 


ida 
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IF YOU’RE COOKING UP NEW WAYS TO SELL YOUR APPLIANCES, 
call on Brown-Lipe-Chapin right now! Let B-L-C engineers work with you at the design stage. 
We can help you add new sparkle to your product and help spark sales with Dura-Plate—the 
first major advance in chrome plating in the past twenty-five years. Also, under the same roof 
at Brown-Lipe-Chapin, you'll find mass-production facilities for quality, precision die casting and 
metal stamping. And for the finishing touch, there’re facilities to anodize, polish and buff, electro- 
plate and precision-paint any parts. Two plants, strategically located at Syracuse, G5 
New York and Elyria, Ohio, are ready to serve you with the same under-one-roof facil- | 


ities. For further information, call or write Brown-Lipe-Chapin, Syracuse, New York. 


MY RELL ABUL Ty » BROWN -LIPE- CHAPIN 


EA 2 oe a ee ie ee MOTOR S 


€eorere@gemeatison 
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PROCESSOR SPLITS PRODUCTION 


BOTTLENECK WIDE OPEN WITH HOOKUP 
OF STANDARD SCHRADER AIR PRODUCTS 
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Here’s how one company automates with air. The hookup of Schrader Air Products in 
the large diagram actuates gate valves used in processing a slurry of raw asbestos fiber 
and cellulose at The Republic Seitz Filter Corporation, Newark, N. J. This used to be 
a slow, arduous manual job. Now air does it quickly, effortlessly, under “conditions par 
ticularly difficult for most kinds of automatic equipment without a minute’s downtime 
and without any maintenance whatever,” says the company’s Technical Director 
Schrader-trained air specialists helped plan this practical set-up, as they have helped 


plan countless others. 


Boost productivity of even complex operations quickly 
and economically, like this company ... with air! Plan 
it yourself, or let our experts help. A system of Schrader 
Air Products can simplify almost any bottleneck job 
... whether it’s processing, assembling, testing or pack- 
aging ... pushing, pulling, holding, positioning or mov- 
ing work repetitively. 

With Schrader Products, you can run practically 


any production line faster, safer, more economically— 
and with tireless accuracy! Maintenance is surpris- 
ingly low. 

These are benefits every shop needs. Take advantage 
of them all when you automate with Schrader .. . the 
finest, the most complete line of Air Cylinders, Valves 
and Accessories ... plus countless ideas for cutting your 
operating costs. 


Select air controls from the full Schrader line. Your Schrader dis- 
tributor can help you pinpoint what you need. For more data, write: 





edwvunonel SCOVILL 





A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
477 Vanderbilt Avenue, Brooklyn 38, N. Y. 








QUALITY AIR CONTROL PRODUCTS 
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BEARING 


One in a series of technical reports by Bower 


BRIEFINGS 





SPHERICITY — ESSENTIAL TO 
MAXIMUM BEARING PERFORMANCE 





gee 





When you require bearings, we suggest you consider 
the advantages of Bower bearings. Where product de- 
sign calls for tapered or cylindrical roller bearings or 
journal roller assemblies, Bower can provide them in 
a full range of types and sizes. Bower eng neers are 
always available, should you desire assistance cr advice 
on bearing applications, 




















For a tapered roller bearing to achieve 
maximum performance, i.e., maximum 
life and capacity under load, it must have 
true sphericity — a cendition of bearing 
geometry which permits true rolling of 
the tapered rollers in the raceway. 


True rolling in tapered bearing elements 
is the result of maintaining a critical 
geometric relationship between the race- 
ways and the contact surfaces of each 
roller. True rolling is essential to maxi- 
mum performance. Without it, prema- 
ture bearing failure is certain. 


As engineers know, a tapered roller will 
describe a true circle when rolled on a 
plane surface. /t will always roll in this 
one path precisely, without sliding or 
skewing. But to put true rolling to work 
in a bearing which can carry both heavy 
thrust and radial loads, it is essential that 
the rollers and the raceway have a true 
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spherical radius, or sphericity. The draw- 
ing illustrates this condition. 


If each roller in the bearing were to be 
extended in length, while retaining its 
taper, it would form a cone, terminating 
at point “P”. All cones generated from 
all rollers would meet at point “P”, which 
is also the center of the hypothetical 
sphere shown. The surface of the sphere 
would touch all points on each roller’s 
head! 


In effect, then, each roller’s taper deter- 
mines the radius of a hypothetical sphere 


True rolling of tapered bearing elements depends upon 
maintaining a true spherical radius during manufacture. 


whose surface, in turn, determines the 
correct contour for each roller head. 
Only when these conditions are satisfied 
in design, and when they are rigidly held 
during manufacture, will true rolling 
take place. In the manufacture of each 
Bower tapered roller bearing, sphericity 
is held within extremely narrow limits by 
means of special Bower-designed preci- 
sion grinders. The consistent accuracy 
possible with these machines is one 
major reason why Bower roller bearings 
provide maximum performance under 
all speeds and loads up to the bearing’s 
maximum rating. 





BB OWE by ROLLER BEARINGS 


BOWER ROLLER BEARING DIVISION — FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICHIGAN 
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ANNOUNCING A NEW 


OXIDATION RESISTANT 


GRAPHITAR 


(CARBON-GRAPHITE) 


FOR HIGH 
TEMPERATURE 
APPLICATIONS 


Culminating five years of intensive research, engineers of The United 
States Graphite Company have developed a new oxidation resistant 
GRAPHITAR. In exhaustive tests, GRAPHITAR parts were exposed 
in an oxidizing atmosphere (air) at 1200 degrees F and after 200 hours, 
the GRAPHITAR showed a weight loss of less than six percent! 


GRAPHITAR, which is available in many grades, is a versatile engi- 
neering material with unusual and outstanding properties that make 
it ideal for tough applications. It is non-metallic, resists chemical 
attack, has self-lubricating properties and a low coefficient of friction. 
It is mechanically strong, lighter than magnesium and is the perfect 
material for packing rings, pressure joint seals, clutch release bearings, 
fluid coupling seals, piston rings, pump liners and vanes. 
For more information on this new oxidation resistant GRAPHITAR 


and its applications, write the GRAPHITAR product manager on 
your company letterhead. 


R-279-1 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKE CORPORATION 
GRAPHITAR” caRrBOon-cRaPH © BRAMIL® 01 D Mt 
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REVERSIBLE FOR FLUSH OR RECESSED 
MOUNTING 


VLLA = 


7 


) in 
FLUSH «6 RECESSED 
MOUNTING 444 74 MOUNTING 


AVAILABLE IN A COMPLETE SERIES 


* 


_ 
X > 


9 RIDGEWAY AVE. © AURORA, ILL. 359 


| Se Master 
SEALMASTER BEARINGS Write for 
A Division of STEPHENS-ADAMSON MFG. CO. Bulletin 
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PHOTO BY KARSH OF OTTAWA 


“Supplier reliability is a must 
to sound product development’= (ee eee" 


“We count Sharon Steel as one of our most dependable suppliers, and this is extremely important to 
a development engineer,” says R. W. Swank, Manager of Research and Development of service station 
pumps in the Smith-Erie Division of A. O. Smith Corp. 

Shown here with P. R. Fishburn, Manager of Manufacturing, Swank points out “If we can design 
with the knowledge that we need not be concerned about material analysis variation, our jobs are made 
that much easier. We've found we can expect this kind of supplier reliability from the Sharon Steel 


Corporation, Sharon, Pa.” 


<siaronsen> SHARON Och STEEL 
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announcing the new 


20 first solid state 
824), 8 16 engineering computer 


in the low-price field 


Here is a new and powerful stored program, desk-size com- 
g 

puter designed to bring more computing ability to engineering 

problems at low cost 


Transistorized throughout, the IBM 1620 is the only solid 


state, core-storage computer in its price class 


Easy to learn—easy to operate—easy to communicate with 
this powerful computer relieves engineers from routine 


calculations—frees them for creative tasks 


Data is fed into the 20,000-digit magnetic core memory of 
the 1620 via punched paper tape. Alpha-numeric output is 
printed at the console typewriter in desired format, under 
stored program control 


This new computer with its two-address instruction format 
and variable field length, gives you up to 50° more storage 


capacity than a fixed word-length system 


All notations of input and output are in the decimal system. 
An unlimited decimal field and internal self-checking assure 
accuracy. A powerful two-address instruction format adds to 


the 1620’s timesaving capabilities 


Programming is simplified through the use of IBM Fortran 


a mathematical programming system which compiles ma- 





chine instructions from algebraic and English language nota- 
tion. A library of programs for standard engineering compu- 
tations will also be part of the 1620 package 


Call your IBM representative—ask him to show you all the 
unique features of the IBM 1620. Like all IBM data pro- 


cessing equipment, this system may be purchased or leased. 








BALANCED DATA PROCESSING 


38 


Balanced Data Processing Combines systems and services insepa- 
rably to produce performance in the best tradition of more than 


45 years of IBM experience. It means more production per data 


processing do 





this new TYPE 23 
UNIVERSAL ELECTRIC 


FRACTIONAL HP MOTOR 


packs greater power 
into a smaller motor 





handles jobs formerly 
requiring larger, more 
expensive units 


UNIVERSAL ELECTRIC announces a new 

4-pole, shaded pole fractional HP motor 

... the TYPE 23 ... which provides greater 

power than previous motors of larger 

dimensions. Available in sizes from 1/50 to 

1/12 HP. The improvements that have made this 
motor more efficient are newly designed laminations, 
improved rotor construction, improved material 
processing and the new, free-aligning 

Universal Bearing. 





This revolutionary new free-aligning Universal Bear- 
ing* eliminates fractional HP motor problems due to 
misalignment. It is always in balance and can adjust 
to shaft misalignment 100% of the time under any 
load conditions. Provides longer bearing life, better 
lubrication, easier starting and quieter operation. Now 


NEW, IMPROVED TYPE 118 being used in the new TYPE 23 and the redesigned 


FRACTIONAL HP MOTOR TYPE 118 UNIVERSAL ELECTRIC motors. 


itieia et ston belt ~ *PATENT APPLIED FOR 
materials, the redesigned TYPE 118 motor... available 
in sizes from 1/200 to 1/50 HP . . . is ideal for 
opplications requiring maximum dependability and 
a ems pom | eee ee a Write for complete information on UNIVERSAL ELECTRIC 
ventilators, walt heaters, tape recorders, relvigeration TYPE 118 and TYPE 23 fractional HP motors and the 
equipment, record players, pump units, ete. new free-aligning Universal Bearing. 











CY UNIVERSAL ELECTRIC COMPANY 
PRECISION ELECTRIC MOTORS 


\ EXECUTIVE AND GENERAL SALES OFFICES: OWOSSO, MICHIGAN, DEPT. 12 
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PRECISE GAUGE CONTROL 


to your restricted specifications with 


J&L Cold Rolled Strip Steels 


In many critical applications, precise gauge control yields 
worthwhile savings on production costs. Not only does it 
mean increased tool life but it eliminates grinding for 
gauge accuracy and reduces quality control costs by 
minimizing inspection schedules. 


At J&L, specially designed cold mills make it possible to 
exercise precise gauge control —to your specifications. : 
e : : Typical of J&L precise control is this AccuRay thickness gauge 
J&L processing techniques include the use of AccuRay to help assure tolerances or J rolled strip steels 
gauges to provide exact measurements during rolling. 
Gauge accuracy is just one of the many restricted speci- 
fications which can be met consistently by J&L. 


J&L offers you an experienced organization devoted to 
strip steel processing combined with fully integrated pro- 
duction facilities. 


7 For your convenience, precision strip facilities STRI p 


are available to you in our plants at Youngstown, 
' LOW CARBON + HIGH CARBON + ALLOY + STAINLESS 
Indianapolis, Los Angeles and Kenilworth (N. J.) TEMPERED SPRING STEEL + ZINC AND COPPER COATED 






Jones & Laughlin Steel Corporation + STAINLESS and STRIP DIVISION + Youngstown 1, Ohio 





Pa 


WITH GOOD FABRICATION PROPERTIES 


AM 350 and AM 355 are metals for the space age! The combination of easy fabrication 
with high strength-to-weight ratio of AM 350 and AM 355 interests missile and supersonic aircraft 
designers with problems of high strength at elevated temperatures. 


This pair of precipitation hardening stainless steels from Allegheny Ludlum research 
are easy to fabricate in the annealed condition. They can be spun, drawn, formed, machined, 
brazed and welded using normal stainless procedures. 


Both alloys have high strength without embrittlement from room temperature to 1000°F, plus good 
ductility at elevated temperatures. They have remarkable stability and excellent corrosion resistance. 
AM 350 is available in sheet, strip, foil, small bars and wire. AM 355, best suited for heavier 
sections, is available in forgings, forging billets, plates, bars, wire, sheet and strip. 


For further information, see your A-L sales engineer or write for the new technical booklet, ““AM 350 
and AM 355,” Allegheny Ludlum Steel Corporation, Oliver Building, Pittsburgh 22, Pa. 


e22 


ALLEGHENY LUDLUM 


EVERY FORM OF STAINLESS... EVERY HELP IN USING IT 
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Operator- 
indicator Mounting 
Module Barrier 


455 


1M 

Riess 
Modular concept allows wide choice 
of combinations. Parts snap together 
and into panels without tools 


Four Series 2 mounting types permit 
mounting singly or in columns or 
rows, provide panel design freedom 


Just 25 of the hundreds of switch and indicator combinations 


Build your own lighted pushbutton switches 
and indicators with Series 2 modules 


No tools are needed to put together Series 2 modular assemblies that 
provide a choice of hundreds of different control and display functions 


From our Catalog 67, you select modules from 48 different operator 
indicator units, 12 indicators, 18 switch units, 16 mounting barriers 
differing in size and color, 40 color display screens, and 4 filters 


Up to 4 lamps in each Series 2 indicator module provide improved 


signal reliability, and choice of transmitted or projected signal color 


Catalog 67 describes Series 2 devices and switching units in detail 
contains helpful information and application data for human factors 
engineers and for electrical engineers. Catalog 67 and application assist 
ance are available on request from the MICRO SWITCH branch office near 
you. Or write for your copy. 

MICRO SWITCH FREEPORT, ILLINOIS 


4 division of Honeywell 
In Canada: Honeywell Controls Limited, Tor 
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MICRO SWITCH Precision Switches 


Pushbutton switches with built-in “One-Shot” circuit 
generate one square pulse per operation 


These MICRO SWITCH snap-action pushbutton assemblies incorporate 
a special circuit which produces a single square wave pulse, regardless 
of the speed of operation. 


Advantages are: pulse widths from 0.1 to 10.0 microseconds * out- 
put voltages up to 180 volts * can drive loads as low as 5 ohms 
* no constant power drain * produce positive or negative pulse, as 
required * potted circuit for physical and environmental protec- 
tion * operate at temperatures from —65° to +185° F. 


By providing a pre-engineered, compact package, ‘‘One-Shot”’ switches 
help speed up equipment design by eliminating the need for time- 
consuming custom circuit development to accomplish a shaped wave 
output. Typical output curves are illustrated below: 


. Three of the many available ‘‘One-Shot’’ switch assemblies 


The “‘One-Shot”’ switch can be supplied as an integral unit with 
any MICRO SWITCH pushbutton device. Applications include 
computer and radar consoles, keyboards, electronic test equip- 
ment, checking ring counters, setting and resetting flip-flops, 
and reflected pulse systems. Ask for data sheet 150. 
Engineering assistance on switch application is available from 
the MICRO SWITCH branch office near you. Consult the 
Yellow Pages. 


MICRO SWITCH... FREEPORT, ILLINOIS 
A division of Honeywell 
In Canada: Honeywell Controls Limited, Toronto 17, Ontario 
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DEVELOPMENTS TO WATCH... 


New high-temperature compounds ready for evaluation . . . 


are the transition-element beryllides (binary 
compounds of beryllium with such elements as 
molybdenum, columbium, tantalum, titanium) 
Brush Beryllium Co is making them available on a co 
operative research basis as another step in a long 
range development and testing program 
As a group, these compounds show excellent heat 
resistance, high temperature strength and resistance 
to oxidation; and, says Brush, “are potential mate- 
rials for structural service at temperatures beyond 


Transistors increase reliability . . . 


of computers and radiation<letection equipment, 
and improve performance of related components like 
capacitors and resistors when demands on the tran 
sistors themselves are not too great, say instrumenta- 
tion engineers at Britain’s Harwell Atomic Energy 
Establishment. Furthermore, the British find tran 
sistors “‘better than any other device” for generating 
the high voltages at low currents needed by geiger 
counters and photomultipliers. Transistors are being 
used in wide-band amplifiers and for switching cur 


rents as high as 50 amp in pulsed magnets. They 


the range of present-day high-temperature alloys 
at 2300 to 3000 F. 

One columbium beryllide, for instance, has a 
melting point of about 3100, shows good oxidation 
resistance to 2700-2800 F, and does not rupture 
in transverse tests at 2750 F. Furthermore, it has 
a proportional limit of 2.8 x 10° and a Young’s mod- 
ulus of 8 x 10° at this temperature. 

A tantalum beryllide shows even greater heat re 
sistance. Its melting point is 3610 F 


still have limitations, though—particularly in regard 
to measurement of small direct currents. However, 
say the British, some very important reactor measure 
ments depend on the EMF generated by thermocou 
ples, and here the transistor, as a chopper ampliher, 
is being successfully applied. 

Right now, a good deal of attention is being paid 
toward increasing transistorization of data-handling 
systems as well as developing new transistorized re- 


actor instrumentation and a variety of improved 


radiation-detection devices. 


Synchronous motors 1/3 the size and 1/10 the cost... 


. of conventional motors with similar output are 
promised by a French invention, now in final stages 
of development and testing. 

Most of the components of the motors are stand 
ard, but simplicity of design—particularly of th 
stator—and use of new magnetic materials, transistors, 
and the like, are said to be responsible for low cost 
and compact size. 

Ihe stator itself is just a coil wound on a cylindri- 
cal bobbin and sandwiched between two soft-iron 
armatures provided with trapezoidal “teeth” that 
form alternating poles when the coil is energized 
The rotor is also 
periphery, to produce an equal number of alternating 
permanent-magnet pi 


with ac. magnetized along its 


The motor is self-starting. A spring on the rotor 
shaft permits oscillation during the first few cycl 
ifter the stator is excited. When the rotor turns in 
the “wrong” direction during startup, the spring (sec 
diagram) winds up around the shaft, brakes it, and 
stores energy When the rotor movement is ir 
versed during the next half-cycle, this energy com- 
bines with the magnetic force to launch the motor 
in the right direction. 

M. Guiot, 11 rue de la Neva, Paris, France, who 


designed the motor, says low-cost de types can 


~<—-CIRCLE 34 ON READER SERVICE CARD 


also be built, using a second winding in a transistor 
circuit that functions as a multivibrator. A stepping 
version, using a ring magnet around the stator, is 
also possible. Sizes can range at least from 4.2 oz-in 
torque to 28 oz-in. 

Guiot estimates that the basic ac motor, in the 
1.4-watt size, can be mass-produced for about 140 
He is not producing the unit, 


but is licensing it to French and US manufacturers 


francs (254 cents 


Spring 
end fixed 
fo housing 


Rotor of new synchronous motor is spring-mounted, has 
two pins that serve to limit oscillation as well as transmit 


movement to shaft through the central pin 





DEVELOPMENTS TO WATCH... 


Grinding at speeds to 100,000 rpm and tolerances to £0.0004 in... 


. is now possible on a production basis as Rivett 
Lathe & Grinder offers a special spindle for its 
standard grinder. The spindle, developed for West- 
ern Electric, has been in use at WE for some time; 
but has not been available commercially. 


Self-help space systems... 


. are receiving serious consideration from several 
government agencies. 

For instance, when bands of high-intensity radia- 
tion (the Van Allen belts) were first discovered at 
levels as close as 1000 mi above the earth, they 
were considered mainly a potential hazard. 

Now comes the proposal that instead of trying 
to neutralize or get around them, we might be able 
to put them to work. This radiation is, after all, 
an energy source, why not use it for space travel? 
By judicious navigation from one such level to an- 
other, one might be able to cruise almost indefi- 
nitely on “free” space fuel. The House Committee 
on Science and Astronautics, to which the proposal 
was made, points out that the concept of scooping 


Powered by a high-frequency electrical wheelhead, 
lubricated by oil mist, and cooled by water, it has 
an automatic in-feed (adjustable from 0.0006 to 
0.00001 in.), and it can be used for holes from less 
than 4 in. to 3 in. 


up particles in space, recombining them, and using 
them for propulsion is not a new one. Previous 
considerations though, dealt mainly with the ozone 
layer and lower-altitude orbits. 

Another example of an energy source in space 
that might be put to work—this time, for communi- 
cations—are the ionized particles created by meteors. 
For some time, the National Bureau of Standards has 
been studying the possibility of using reflections 
from these meteor trails as a means for long-distance 
communication; now reports that “intermittent 
meteor burst communication can be made competi- 
tive with other long-distance communication sys- 
tems.” A two-way radio system has been designed 
that transmits up to 4800 words per minute. 


A reactor that uses textiles for thermal insulation... 


. . will soon be in operation at the National Reac- 
tor Testing Station in Idaho. They're very special 
textiles, of course: silica fiber (PE—July 7 '58, p 70) 
and a lightweight asbestos felt; but textiles neverthe 
less; and, says AEC, they show every evidence of 
giving good service. 

The reactor is the GCRE-1 (Gas Cooled Reacto 
Experiment), prototype for an Army “packaged” 


Ten-year light bulb that requires 


. . . developed at Britain’s Atomic Energy Research 
Establishment, is now in commercial production in 
England. It’s a radioisotope device, using gaseous iso- 
tope krypton 85 to activate a phosphor (PE—Sep 
16°57, p 9). Light output is not great compared to 
conventional bulbs. But, AERA says, an 8-in. bulb 
can be seen from a distance of half a mile; and 5 in. 
bulbs now being produced by Brandhurst Co Ltd 
give 1500 to 2000 microlamberts of light. (For com- 
parison, standard light bulbs have outputs in the full 
lambert range.) 

Prices (US equivalent) are pretty steep—in the 
$50 to $60 range. But those are small-order prices, 
representing initial production. Also available: ar- 
rows and luminous strips in various sizes; and 
“torches” 3 in. in dia and 10 in. long, with a light 
output of 2000 microlamberts—ARG 


power plant. It’s a 2.2-megawatt unit, nitrogen- 
cooled, and the felt is used for fuel-tube insulation 
(between the high-temperature coolant gas and the 
water moderator). The silica-fiber textile’s exact lo- 
cation has not been revealed. AEC simply says it is 
being used “elsewhere in the reactor”. 

Tests showed both materials stand cyclic soaking, 
drying, exposure to 1300 F, and irradiation. 


no outside power source... 


Gloss er or plastic 


i y \ 
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, Lead 
shielding 








Phosphor 


Shock-absor ber 


Krypton 85° lining 


Seal-off point / 
Isotope lamp that should last 10 yr or more, can provide 
light in a number of colors. Diagram shows construction. 
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A Plastics Industry Comes Alive Again—Germany’s 
New Bid for Leadership 


Comeback of an industrial nation beaten in World War 
ll is revealed in a report by McGraw-Hill World News. 


is one of her 
synthetic ma- 


* Makrolon 
many new 
terials. 

* Extrusion 
equipment. 
¢ Advance 


nology. 


DugsseLporr—This city recently 
played host to the largest international 
plastics exhibit ever held in Germany, 
and possibly the largest in Europe’s 
history. The West Germans drew 660 
participants from 16 countries (five 
from the US) whose displays covered 
every phase of the industry—machin- 
ery, materials, finished products and 
test equipment. 

One of the most impressive of the 
German exhibits w>s by Farbenfabrik 
Bayer—presently source of about 20% 
of all plastics here. Special interest 
was aroused by Bayer’s new polycar- 
bonate, Makrolon. The company 
reports it has exceptionally good elec- 
tric characteristics which are main 
tained up to 385 F. It also has im- 
proved dimensional stability, better 
than normal resistance to heat (up to 
275 F) and low absorption rate 
(0.36%). 

At present Makrolon has no actual 
applications. Its cost is prohibitive 
but Bayer is confident that improved 
manufacturing facilities will bring price 
down to the level of conventional 
thermoplastics. Bayer entered the 
polyurethane field early and made 
notable market inroads with its poly 
ester, Moltopren. Several new grades 
of this plastic were shown at the 
Bayer stand. 

A number of other advances have 
been forthcoming in the past year. 
Outstanding development among no- 
table polyurethanes is introduction of 
portable units for foaming on alumi- 
num foil. So-called one-shot systems 
have also been developed with hourly 
output exceeding 4000 cu ft. Experi- 
mental work has also been concluded 


and injection 


plastics tech- 


for coating foams to make them water- 
proof. Among advances in polyvinyl 
chlorides is a sheet that is clear as 
glass for blister and skin-packaging 
techniques. Both the material and the 
packages were shown at various Ger 
man stands. 


ENGINEERING APPLICATIONS 


The average German manufacturer 
produces a variety of plastic materials 
that would be considered uneconomi- 
cally wide by his US counterpart. 
Before World War II plastic mate- 
rials in Germany were essentially stop- 
gap substitutes for scarce materials. 
Today they are accepted as standard 
engineering materials, generally pro- 
duced to meet the exacting require- 
ments of industrial applications, rather 
than household goods. 

In automobiles, the Germans use 
four times as much plastic material as 
in the US (PE—July 6, p 36). Much 
research has been devoted to padding 
for instrument panels and steering 
wheels, to reduce injury in highway 
collisions. In contrast to the US, Ger- 
mans prefer polyvinyl chloride foams 
to polyurethanes for such applications. 
On view at the show was a fiberglass- 
reinforced luggage container for the 
roof of a Volkswagen. Plastics were 
also shown for the first time for 
molded, quick-closing ball valves and 
swivel-and-ball 
extruder tubes 

In the construction industry here, 
contractors generally avoid plastics 
Nevertheless, interest was stimulated 
by an enormous display of hardboard 
supported and unsupported lami 
nated sheets for surface finish and 
wall coverings. German scientists 
have done considerable research on 
plastic water pipe and have introduced 
standard specifications for their use. 
Glass-fiber-reinforced plastic is being 
employed for framing windows 

Growing recognition of the bene 
ficial properties of plastics was further 
demonstrated by a variety of plastic 


joints for connecting 
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Single-screw extruder .. . 

by Reifenhausen of Troisdorf (above) incor- 
porates device that controls axial move- 
ment of 4%-in..dia screw. By moving 
forward end of screw in or out, thrust and 
back pressure of the material can be varied 
according to process requirements of 
various thermoplastic grades. Cabinet in 
background is temperature regulator. Ac- 
cess to the motor is had by loosening two 
mooring bolts so motor will swing out 90° 
(below). This allows easy servicing without 
removing side panels from housing. 


machine components such as bearing 
assemblies, gears, bearings. Some of 
these were molded, others built from 
laminated stock. 


PROCESS-EQUIPMENT DESIGNS 

In process equipment, the outstand- 
ing example of an extruder was the 
§ 120, exhibited by Reifenhausen of 
Troisdorf. In this equipment, con- 
siderable emphasis is placed on inter- 
changeability of parts and easy access 
to the interior for repairs. Drive 
motor, for example, is fitted to a 
hinged plate that swings 90° out of 
the machine housing. The reduction 
gear assembly is designed with change 
wheels on the input side and the 
manufacturer offers a variety of wheel 
combinations that give the processor 
a wide choice of machine speeds and 
torque. The all-hydraulic clutch is 
solenoid actuated, and is placed on the 
drive motor shaft, permitting smaller 
dimensions because of lower turning 
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German plastics fabricators . . 

display variety of applications for these 
materials at 1959 international plastics 
exhibit. Collapsible container (above) by 
Fried Krupp of Essen weighs 30-lb and 
measures 2312 by 191/2 by 61/2 in. when 
empty and 901/2 by 51 by 221 in. when 
filled. Capacity is 295 gal. Made of nylon 
base covered with neoprene rubber 
(DuPont patent), the container is said to be 
untearable and will resist temperatures 
betwen —40 F and 248 F. Lightweight 
mail (below) by Vereinigte 
Glanzstoff-Fabriken of Wuppertal is made 
of rubber or of nylon covered with poly- 
vinyl chloride. Fitted with a wooden or 
metal bottom, the container can be used 
for shipping heavy equipment such as 
machinery. Truck tarpaulins (above, right) 
are of rubber or plastic-coveerd nylon. 


container 


moment on the fast-rotating shaft 
Improved heating and cooling ele- 
ments for the 43-in. screw cylinder 
provide more effective cooling with 
air or water or a combination of the 
In the cooling system, the ni- 


two. 
trided screw is bored out and coolant 
passes through a rotating sealing gland 
screwed into an extension shank at end 
of the screw. Temperature regulators, 
which control individual heating zones, 
are fitted in a separate cabinet adjacent 
to the machine. This avoids vibrations 
that would occur if they were fitted 
directly to the extruder housing 
Thermocouple and electronic tempera 
ture regulators predominate. 

Increasing emphasis on design of 
twin-screw extruders was illustrated by 
a model with screw diameter of 43 in. 
and length of almost 5 ft. The motor 
for drive power is rated at 150 kw 
This machine will be used to produc: 
granulate or feed a calender. 

As pioneer of screw-injection ma 
chines, Ankerwerk of Nuernberg 
showed two fast-cycling machines pri- 
marily for producing thin-wall con 
tainers made of materials normally 
difficult to mold. The Ankerwerk V16 
40 is said to be the smallest and fastest 
single-screw machine in the world 
Maximum shot capacity is 24-oz and 
the V16-40 will dry-cycle at a rate of 
32 per min. 

Another model, the V10-30 is simi- 
lar in design, has fast-cycling time, but 
its maximum shot capacity is only 
1 oz. Both of these fast machines 
have automatic control of the com 
pressed-air ejection equipment and 
have two temperature regulators d 
signed specifically to control hot run 
ner molds. 

Both injector by Eckert & Ziegler 
of Weissenberg and a screw injector 
by Albert Stuebbe of Vlotho were so 
designed that the injector half could 
swivel 90°. This allows side gating 
into the split lines of the mold, in ad 
dition to normal center gating. 

Altogether, the exhibition served as 
reminder that Germany is intensively 
involved in plastics development and 
production. Since World War II 
many new plastics have emerged from 
the research departments of the giant 
chemical producers—Bayer, Badische 
Analine und Soda Fabrik, Wacker 
Chemie, Farbwerke Hoechst, Dynamit 
Nobel, Chemische Werk Huels and 


Rheinische Olefinwerke. Production 
of plastics for 1959 is estimated at 
well over 800,000 tons. Production of 
machines and equipment for process- 
ing rubber and plastics hit $54 million 
last year ($24 million was exported) 
and is expected to reach $63 million 


this year —Jim Morrison 


Cold Crucible Answers 
Titanium-melt Problems 


Cotumsus, On1o—Induction melting 
of titanium and other reactive metals 
is now technically feasible, scientists 
it Battelle Memorial Institute report. 
Ordinarily these metals are melted in 
1 consumable electrode furnace to pre- 
vent contamination but the process 
has disadvantages of production inflexi- 
bility, labor costs and quality control. 

In the new process, titanium is 
melted in a special segmented and 
water copper crucible. Bat- 
telle’s scientists say they have success- 
fully melted pure titanium measuring 
dia and 5 in. long in a laboratory 
crucible, with no indication of 
contamination. In a_ typical case, 
complete melt was obtained within 
two minutes with a total power output 

f 80 kw. 

The process apparently overcomes 
the two major problems that have be- 
deviiled induction melting of reactive 
metals. Normally metal crucibles have 
1 tendency to become hot and contam 
inate the charge or damage the cruci- 
ble itself. And electric power losses 
within the crucible seriously reduce 
melting rate. 

Battelle scientists point out that 
their cold crucible will accept all types 
of raw materials, including metal scrap, 
and the process lends itself to continu- 
ous melting and casting of ingots or 
castings directly from the crucible. 
The vigorous stirring action character- 
istic of induction melting makes a 


cooled 


2 in 
scale 
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homogeneous metal in one melt (con- 
ventional consumable-electrode proc- 
ess usually requires two melting opera- 
tions). Though not yet economically 
feasible, the process should have ap- 
plication in the production of specialty 
steels, Battelle adds. 

The feasibility study was made for 
Mallory-Sharon Steel Corp, and an- 
nouncement of the method follows 
closely the announcement that the Air 
Materiel Command has awarded Mal- 
lory-Sharon a contract to build a pro- 
totype cold-crucible for induction 
melting. . 


Lithium Pays-off 
in New Aircraft Alloy 


CotumMsus, On1o—More than a ton 
of lithium-aluminum alloy, the new 
contender for weight saving honors, is 
going into each A3J Vigilante airplane 
being produced by North American 
Aviation Inc. Called X2020, this al- 
loy developed by Alcoa permits struc- 
tures that surpass standard aluminum 
aircraft alloys in high strength com- 
bined with light weight. Each A3J 
uses 2200 Ib of new plate material. 

In combination with aluminum, the 
lithium makes the alloy 3% lighter 
than conventional aluminum compo- 
sitions—shaving 169 Ib from total 
weight of the Vigilante. High strength 
is maintained up to 400 F. The plate 
is milled into thin sheet that forms 
skins for the inboard wing sections 
and the horizontal stabilizer. 

Lithium also increases the modulus 
of elasticity by about 8%. NAA can 
thereby increase weight savings by mill- 
ing plate into thinner sheet than 
usual with other aircraft alloys, and 
still meet strength requirements. & 


Rearward launcher... 


> 
eliminates problems met in conventional 
bombing at supersonic speed. NAA Vigi- 
lante, being built for the Navy, will launch 
its payload to the rear through a linear 
bomb bay—a tunnel running lengthwise 
through the fuselage. 


Selling Attracts Interest of Industrial Designers 


New Yorx—Of the several aspects of 
new-product development, the Madi- 
son Ave-type phases covering market- 
ing, promotion and economic analysis 
received major attention at this year’s 
session of the American Society of 
Industrial Designers. This was in con- 
trast to previous meetings, where the 
discussion usually centered on the aes- 
thetics and engineering details of in- 
dustry’s new offerings. 

The growing significance of human 
factors engineering in product devel- 
opment was emphasized by Renato 
Contini, ex-president of the Humah 
Factors Society and senior research 
scientist of NYU’s College of Engi- 
neering. He conceded that “the de- 
sigaer cannot modify man.” However, 
Contini pointed out, the designer can 
do much to control many acceptance 
factors by modifying the product. 

Another question tackled was that 
of retaining useful flexibility in prod- 
uct appearance while getting a na- 
tionwide group of design staffs to keep 
corporate identity in a series of prod- 
ucts. This was discussed by R. L. 


Stainless Steel Ups Life of 


Monahon, manager of IBM’s Cor 
porate Design Dept. 

“One cannot take form, color, tex- 
ture and space—and wrap them up 
into neat definitive sentences,” said 
Monahon. “It is similarly impossible 
to legislate design through company 
directives. We generally communi- 
cate in terms other than design to 
make a design point, i.e. cost, main- 
tenance, access, transportability, func- 
tion, human engineering. This gen- 
erally keeps the communication in the 
scale of the person being communi- 
cated to, and he usually accepts the 
aesthetics through other attributes.” 

Other speakers, and their topics: 
Lee S. Bickmore, senior vice-president, 
National Biscuit Co, “The Sales Im- 
pact of A Corporate Image Program”; 
B. D. Thomas, president, Battelle Me- 
morial Institute, “Impact of Tech- 
nological Change on Future Prod- 
ucts”; Myron S. Curtis, vice-president, 
engineering, Warner-Swasey Co, “Im- 
portance of Design in Development of 
Industrial Equipment”; Carl L. Bixby 
Jr, manager of marketing, Hotpoint 


Stainless steel muffler after 30,000 mi of stop-and-go city driving is split in half to reveal 
tube slots completely unclogged, and no sign of corrosion or component failure. By 
contrast, sound-dispersion perforations in conventional mufflers are prone to clogging, 


altering mvuffler’s silencing efficiency 


mufflers were fabricated by Walker Mfg 


Co, Detroit, from Type 430 stainless, except for headers and cup-shaped baffle which, 


requiring more severe drawing operations, were formed from Type 302. 


was not announced. 
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Div, General Electric Co, on the pro- 
motional advantages of introducing 
not-yet-available products; Alfred C. 
Neal, “The USSR Challenge to Our 
Economic Growth”; B. E. Estes, vice- 
president, marketing, United States 
Steel Corp, “The Shape of Things to 
Come.” —Jack Kolb 


EJC Considers Calling 

Far Eastern Meeting 

New Yorr—The possibility of estab 
lishing a Pacific Far East Engineering 
Conference is being explored by En- 
gineers Joint Council Committee on 
International Relations. The confer- 
ence resembling that of the Pan Amer- 
ican Federation of Engineering So- 
cieties, would seek to increase coopera 
tion and understanding among engi 
neering organizations in the 10 Pa- 
cific-area countries. As with the Pan 
Am society, the proposed US head 
would have office space with EJC in 
their NY quarters. . 


Purest Crystal Ever 


Soviets Seek Better 


Moscow—A byproduct of the recent 
US fair in Moscow may be the reevalu 
ation ordered by the Soviet govern- 
ment of consumer goods—both quality 
and quantity. Specifically cited as 
being of poor workmanship or design 
are: refrigerators, too big and heavy; 
radios, record players and TV sets, 
unwieldy and unreliable; and electrical 
appliances, lacking automatic controls 
The report, as published in Pravda, 
admitted that cameras, clocks and 
watches are being produced in quan- 
tity, but that the quality is low and 
overseas markets are taking most of 
the production. 

A blanket government order in 
structs all councils committees, depart 
ments, administrators “to take steps 
to extend the variety and improve the 
quality of consumer goods.” Some of 
the more specific instructions 
e Organize mass production, as soon 
as possible, of the latest models of 


Indium antimonide specimen, suspended in glass column, will be used In low-temperature 
transistors and infrared detectors. A purity of 99.999999+4 was obtained using equip- 
ment (above) developed at Battelle Memorial Institute. Crystal specimen was first zone- 
refined in the horizontal quartz tube, then poured into the furnace crucible after which 
the crystal was pulled in the vertical glass column. Basic properties, and uses of indium 
antimonide in galvanomagnetic devices, are being studied by Wright Air Development 


Center’s Electronic Components Laboratory. 


Consumer Preducts 


consumer goods. If Russian design 
isn’t satisfactory, study the best in 
foreign designs. 

e Design and produce the most eco- 
nomical refrigerators, small and wall 
models as well, by using door-storage 
space, reducing expenditure of metal 
with plastics and consumption of 
power with newer insulating mate- 
rials. 

e Produce electric appliances with 
coils and enclosed heating elements, 
automatic regulation and cutoff. 

e Manufacture automatic washing ma- 
chines with centrifugal wringing de- 
vices, assuring a size and weight reduc- 
tion, and an improvement in finish 
and operational qualities. 

e Increase the economical operation, 
reliability, sensitivity and adjust- 
ment precision of TV and radio sets, 
and increase production by using 
printed circuits, standard parts and 
transistors . 


Lightweight, High-up 
Gas Turbine Developed 


Watiep Laxe, Micu—A 75-Ib re 
generative gas turbine that produces 
75 shp has been developed by Wil 
liams Research Corp here. It’s claimed 
to be more than competitive with au 
tomotive diesel or aircooled aircraft 
reciprocating engines of comparable 
output. A nonregenerative version, 
applicable to lightweight helicopters 
that have short-time missions, could 
be produced weighing 25 Ib less. Solar 
Aircraft Co has a similar unit weigh- 
ing 52 lb and producing 70 shp. 

Williams, 75 pounder, described as 
the size of a bread box, operates at a 
normal 58,500 Output shaft 
Half of the tu 
made from aluminum 
These include gearcase, 
compressor and outer housings. Ro 
tating parts are machined from pre 
cision-cast ferrous alloys. 

A test installation, mounted as an 
outboard motor, has been running for 
15 months. The company says it 
achieves speeds comparable with a re- 
ciprocating outboard motor of similar 
hp. But the gas-turbine unit operates 
on fuels ranging from kerosenes to 
highly leaded gasolines and the ex- 
haust is cool to the bare hand. . 


rpm 
turns at 5000 rpm 
bine parts are 


diecastings 
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New era in handling airlines reservations is foreshadowed by 
information processing system developed for American Airlines 
by IBM and now in prototype stage. The system is composed of 
consoles (left) which will be placed in all 61 airline ticket offices 
and will be linked by leased telephone wire with two computers 
(right) in the New York area. The all-transistorized computers 
will retain complete information on availability of passenger 
space for all flights up to a year in advance and pertinent infor- 
mation about passengers already holding space such as their 
names and telephone numbers. The computers can execute 


210,000 operations a sec and have internal magnetic cores for 
storing 32,000 six-character words. They can locate words anc 
make them ready for use in 2.4 millionths sec. Agent in ticket 
offices can obtain instantaneous information about passenger 
bookings from the computers by inserting a magnetically coded 
card for the flight in the console and pushing a button requesting 
the particular data. The computers reply through a typewriter 
at the console. The agent can transmit information to the com- 
puters by another typewriter keyboard at the console which adds 
information to the magnetic storing cores 


GE Divulges Secret of Man-made Diamonds—A Catalyst Does It 


ScuenecTADY—How has General Elec- 
tric been manufacturing its synthetic 
diamonds? With a molten metal cata- 
lyst that also acts as a thin film be- 
tween the parent carbon and the 
growing diamond crystal. 

This method, according to Dr Guy 
Suits, GE vice president and director 
of research, was the practical break- 
through that made possible the com- 
pany’s development and production 
of man-made diamonds now finding a 
market for special cutting, grinding 
and polishing applications. 

Without the catalyst, it is esti- 
mated that pressures of 3 million psi 
and temperatures over 7000 F would 
be required. Instead, carbon and the 
catalyst are placed in a pressure cell 
and subjected to pressures ranging 
from 800,000 to 1,800,000 psi and 
temperatures from 2200 to 4400 F. 


ENGINEERING THE PROCESS 


GE’s disclosure of the catalytic 
technique also describes the special 
structure that had to be developed 


and designed for handling the re- 
quired temperatures and pressures. 

High-strength pistons and chamber 
are made of cemented-carbide. The 
conical pistons push into each end of 
a specially-shaped chamber. Chamber 
and pistons both receive support from 
a doughnut-shaped structure consist 
ing of several stressed binding rings. 
A unique pressure-sealing technique is 
part of the cell. 

Conical gaskets of pyrophyllite, a 
naturally occurring form of aluminum 
silicate, serve the dual purpose of hold- 
ing pressure while allowing motion 
through compression and flow. A 
characteristic of the material is its 
melting temperature; it is raised from 
2400 to 4800 F by pressure. High 
temperature is obtained by passage of 
an electric current through the sample 
supported by pyrophyllite. This ma 
terial, besides transmitting the pres 
sure of the converging pistons, serves 
as a thermal and electrical insulation, 
enabling the pistons to remain com- 
paratively cool. 
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MATERIALS THAT DO THE JOB 

The kind and number of diamonds 
formed is effected by the nature of 
the starting material. Best results, ac- 
cording to GE, are obtained with sub 
stantially pure graphite. Other sources 
of carbon, such as carbon black, sugar 
charcoal, or carburizing compound, 
can be used 

The catalyst metal can be chro- 
mium, manganese, iron, cobalt, nickel, 
ruthenium, rhodium, palladium, os 
mium, iridium, or platinum. Tan 
talum is particularly effective for 
inducing the growth of small diamond 
crystals although its activity, under 
certain conditions, is less than other 
catalysts. 

New diamonds can form whether 
diamond seed crystals are present or 
not, and the crystal grows at a very 
high rate. Formation of the industrial 
diamonds (80 mesh or finer) is com 
pleted within a few minutes. 

Particularly significant is the shap- 
ing of the diamond crystal. It varies 


according to the temperature of forma- 
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tion. Cubes predominate at the low 
end of the critical temperature range; 
mixed cubes, cubo-octahedra, and 
dodecahedra at the intermediate point; 
and octahedra at the upper limit. 

Color, too, is governed by tempera- 
ture of formation and varies from 
black at low temperature through dark 
green, light green, and yellow to white 
at the highest temperature. 

By controlling shape and other 
characteristics it is possible to tailor 
the diamonds to the requirements of 
industry. . 


Beryllium Additive 
Improves Al Alloy 


Ext Secunpo, Ca.ir—Beryllium, 
added to an aluminum casting alloy, 
is giving designers a new high-strength 
metal. During ordinary melting and 
pouring of metal in a casting process, 
iron impurities are picked up and the 
casting becomes brittle. In the new 
alloy, called Tens-50 and patented by 
North American Aviation Inc, the 
iron is modified by the beryllium and 
the casting’s strength is unimpaired. 

Automotive pistons, aircraft pylons, 
high-pressure valves, hoist bodies, 
jackhammer cylinders, high-speed im- 
pellers, are some of the critically 
loaded parts—in addition to major en- 
gine, missile and aircraft components 

that can be economically produced 
in the new alloy, which possesses 
strength characteristics through cast- 
ing well into the area of forgings 

A comparison of properties show: 
2014-T6 has a tensile strength of 65,- 
000 psi, a yield strength of 55,000 
psi and an elongation of 10%. Tens- 
50 permanent-mold casting has 50,000 
psi tensile strength, 35,000 psi yield, 
and a 2.5% elongation. Similarly, 
6061-T6 forging has values of 38,000 
and 35,000 psi, and a 10% elonga- 
tion. The new alloy, Tens-50-T6 has 
45,000 and 36,000 psi, and a 3% 
elongation. The high-strength 356-T6 
aluminum alloy as a permanent-mold 
casting has values of 33,000-psi ten 
sile, 22,000-psi yield, and 3% elonga- 
tion; and as a sand casting these val 
ues are 30,000 and 20,000 psi, with 
a 3% elongation. Tens-50-T6 sand 
casting has a tensile strength of 42,000 
psi, and a yield strength of 32,000 
psi, with the same elongation as the 
356 metal. 7 
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COMING EVENTS 


NOVEMBER 


29-Dec. 4. ... American Society of Me- 


chanical Engineers, Annual Meeting, Chal- 
fonte Haddon Hall, Atlantic City, N. J. 


30-Dec. 4... 


DECEMBER 


2-4 . . . « American Institute of Mining, 


Metallurgical and Petroleum Engineers, 


17th Annual Electric Furnace Conference, 


Cleveland Hotel, Cleveland, Ohio. 


24.2.2 0 J American Institute of Min 
ing, Metallurgical and Petroleum Engi 


neers, 17th Annual Electric Furnace Con- 


ference, Cleveland Hotel, Cleveland, Ohio. 


8-10 . . . . 2nd Annual Conference on 
the Application of Electrical Insulation, 
Shoreham Hotel, Washington, D. C. 


13-16 . . . . Materials Handling Insti 
tute, Annual Meeting, Savoy-Hilton Ho 
tel, New York City 

JANUARY 
ae 


- Society of Plastics Engi 


. 27th Exposition of Chem- 
ical Industries, New York Coliseum, NY. 


neers, 16th Annual Technical Conference, 
Conrad Hilton Hotel, Chicago. 


15... + Malleable Founders 
Semi-annual Meeting, Hotel 
Cleveland, Cleveland, Ohio. 


25-28 .... Plant Maintenance & En- 
gineering Show, Convention Hall, Phila- 
delphia, Penna. 


Society, 
Sheraton- 


FEBRUARY 


2-4 . . . . Society of the Plastics Industry, 
15th Annual Technical and Management 
Conference, Edgewater Beach Hotel, Chi- 
cago. 


3-4 . .. . Armour Research Foundation, 
6th Annual Midwest Welding Confer- 
ence, Illinois Tech Chemistry Building, 
Chicago 


3-5 . . . . Institute of Radio Engineers, 
1960 Winter Convention on Military 
Electronics, Ambassador Hotel, Los An 
geles. 


10-12 . . . . Institute of Radio Engi- 
neers, American Institute of Electrical En- 
gineers, Univ of Pennsylvania, Solid-State 
Circuits Conference Philadelphia, Pennsyl- 
vania 


Bearings and Gears Get Bigger 


Precision “X" Type bearing—nearly 14 ft in dia—is combined with an internal gear 
for use in the Continental Aircraft Control and Warning System being built by Sperry 
Gyroscope Co. Roller bearing, built by Messinger Bearing Inc, Philadelphia, is 160.5 x 
140.0 x 7.635 in. Run-out tolerances on vital diameters are 0.0014 in. Internal gear 
cut by Philadelphia Gear Works is accurate within an agle of 20 sec. 
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Here is a versat 
that forms t 

still answers the 
ness, beauty and 
advanced thinking, 
modern product « 
advantage (1) 
resist hard knocth 


to grease 


United States Rubber 





How To 
Design 
Excess Labor 


nN 

TURN Lie 

wanovt TO lpia ° ° 
: $10? de 


Of Your Product 
with 
MADISON -KIPP 
zinc and aluminum 
die castings 


Please ask a traffic officer to open 
a Magee-Hale Park-O-Meter for you 
Inside of this product you will see a prime 
example of the maximum 
utilization of the die casting process 


The skilled and cost-conscious mechanics 
at Madison-Kipp worked closely 
with the meter designers to attain both 
excellence of appearance 
and low secondary labor content. 


Please clip this ad as a reminder to contact 
us when you have die casting requirements 


MADISON-KIPP CORPORATION 


206 Waubesa Street « Madison 10, Wisconsin 


ng Mechanics ¢ Experienced in Lubrication Engineer 


nators of Really High Speed Air Tools 
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METAL FINISHING 
PROCESSES 


A complete line of quality products 
and processes developed primarily as 
a result of helping manufacturers like 
yourself solve their metal finishing 
problems. If one of our present prod 
ucts does not meet your needs, we'll 
be glad to work with you to find an 


answer to your problem. 


EQUIPMENT AND 
COMPLETE SYSTEMS 
for Metal Finishing 
Process Engineered—Single pieces 
of equipment or all equipment neces- 
sary for a finishing operation—evalu- 
ated, designed, fabricated, installed 
and tested to match exactly your 


FREE 
ATA FILES 


llied Research 
LINES 


Chromate Conversion 
Coatings for Non-Ferrous Metals 


qaitgt> Clear Protective Coatings 


for All Metals. 


ISOBRITE Chemicolly Different 


Plating Brighteners 
® 


LARP) Process chemicals 


CIXTILD recririers 


Silicon and Selenium, built to exacting 
specifications for long life, trouble-free 
service 


GITLULD autro-.oapers 


for fast, economical transfer of rocks and 
parts, conveyors to plating machines, 
between conveyors 


AUTOMATIC AND SEMI-AUTOMATIC 


particular process. Ask about our ~# PLATING MACHINES 


Process Engineering Service. BARRELS, TANKS and other equipment. 


qnnn. 
CHEMICALS AND SUPPLIES athgar rigs 


Prompt service on a wide variety of daily-use equ in* 
bk hhaee FLAT COPPER 
necessities for the plating room, delivered from \ ANODES 
warehouse stocks strategically located in cities 
in metalworking areas : CADMIUM, WHITE BRASS AND TIN ANODES in 


most efficient shapes. Acid Replacements, Buffs, Chemi 
cals, Cleaners, Maintenance Materials 


Ask your Allied Field Engineer about our Subscription Plan 


NICKEL RECASTING SERVICE which combines your new nickel purchases with a service to 


recast your butts and spears, resulting in substantial savings 


Allied Research Products, Inc. 


4004-06 EAST MONUMENT STREET 
BALTIMORE 5, MARYLAND 
Branch Office: 400 Midland Avenue, Detroit 3, Michigan 


Chemical and Electrochemical Processes, Anodes, 
Rectifiers, Equipment and Supplies for Metal Finishing 
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REEP OL LEY 
BELOW LINE 


NEW space sAviNG 


= 
Tog . hits 
These new Norgren MICRO-FOG units: 1. Provide highly efficient 


compressed air processing for air tools and other air operated 


devices. 2. Provide efficient lubrication for bearings and machine 
tool components. Maximum operating pressure 150 psi, max- 


imum temperature 120 F. 
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SO COMPACT... 
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Models Available for Air Flows from .05 to 20 cfm. 


AIR LINE FILTERS 

Two new air line filters provide effi 
cient removal of liquids and solids 
from the air line, preventing dam 


age to connected air equipment 


PRESSURE REGULATOR 


A new small, compact pressure 
regulator is used for both series of 
Lubro-Control Units. It provides 
accurate, trouble-free regulation of 
the air pressure. Adjustable over a 


pressure range of 5 to 100 psi. 


I, ts Norgren,.. $i Dependable, 
For complete information, call your nearby 
Norgren Representative listed in your telephone 
directory—or WRITE FOR BROCHURE NO. 915B. 
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MICRO-FOG LUBRICATORS 
New MICRO-FOG Lubricators pro 
vide efficient and adjustable lubri 
cation for bearings, air tools, air 
cylinders and other air operated 


devices 


3428 sOUTH ELATI STREET, ENGLEWOOD. COLORADO 
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DARSNAM iin 
INDUSTRIAL 
SWIVEL CONNECTOR 


to eliminate hydraulic hose 
failure under severe flexing 


Licensed Under 
Pat. No. 2481404 


Ir you have been designing ‘‘around”’ metal swivel joints 
because of high cost, EASTMAN now offers an economical 
swivel connector for industrial use—precision engineered 

a to assure adequate freedom of motion—proved under the 
FEMALE most rigid government requirements. 


x . . ‘6 ” . . 
Unique design assures “‘ balanced”’ flow of hydraulic fluid 


at required pressure—at any angle. Fluid pressure is also 
balanced by a double seal assembly at each end of stem. 
Pressure-Balance assures equal internal pressure, causing 
the body to float about the stem, free of end load and friction. 


Eastman Swivel connectors will make your flexing instal- 
lations the most reliable link in your Hydraulic Assembly. 


APPLICATIONS: 

For use on Cranes, Loaders, Earth Moving Equipment, Hydraulic Presses, 
Shears, etc.—wherever unusual flexing and exposure may shorten hose 
life or cause premature failure and frequent replacement. 


ECONOMY: 

Permits use of shorter hose lengths since less hose allowance is 
needed for complete extension. Shorter lengths of longer lasting, 
multiple spiral wire high pressure hose may be used, since 
Swivel Connector absorbs flexing motion. 


ADAPTABILITY: 

Body of Connector available with any combination of ends. 

Now available in types and sizes shown at left. Various combinations 
of stems can be interchanged with any body style. 


WRITE, WIRE or CALL about Eastman Swivel 
STANDARD SIZES AND COMBINATIONS AVAILABLE Connector Opportunities in Your Line. 
. 


LOW TORQUE—Freedom from friction, even under high pressure. E asty { [ \& 734) 


WIDE RANGE—Operating pressures up to 5000 PSI. Trouble-free 

operation through wide temperature range fost oe the field. MANUFACTURING COMPANY 
Dept. PE-11, MANITOWOC, WISCONSIN 

ROTATION—Ful! 360° for all manifolds. 


$1ZeS—Steel, plated for corrosion protection—”’ thru 1%”. SAFEGUARDING AMERICA’S LIFELINES OF MOBILE POWER 
48 CIRCLE 48 ON READER SERVICE CARD PRODUCT ENGINEERING - NOVEMBER 23, 1959 





Photo courtesy LITHO-STRIP CORP 


NOW-Y our Product, too,can have the extra 


values of BONDERITE for Aluminum! 


SPECIFY BONDERIZED AND PAINTED ALUMINUM STRIP 


Get the jump on your competitors by offering out chipping or peeling of the paint film or any loss 
the well-known extra values of Bonderite for of adhesion, even after most severe deformation 
aluminum on your products. To meet and beat competition, equip your 

If your production justifies it, install a Bond- products with recognized Bonderite sales appeals 
erite line; if you don’t want to make the invest- 1. Longer-lasting fine appearance 
ment right now, specify BONDERIZED and 2. Positive corrosion control. 
painted stock from your supplier. 3. Increased paint durability. 

Bonderite on aluminum adds tremendously to More than 200 plants, of all sizes, are using 
the appearance and performance life of the paint Bonderite for aluminum today. Investigate for 
finish. Paint is anchored so securely that stamped your piant now! 
and roll formed products may be fabricated with- 


B inun ‘ ‘ 
( ° ‘ Spe Mil 


= PARKER RUST PROOF | COMPANY 


1914— 


leader in BONDERITE corresen BONDERITE and BONDERI UBE PARCO COMPOUNC ARCO LUBRITE — wear TROPICAL — heavy dut 
the field esistant paint bese aids in cold forming of metais ust resistant esistant ter tract artes maintenance pauits sin 


pS 
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Machining Malleable Castings—Important 
Key to Cost Reduction 


Malleable castings — the most machinable of all 
ferrous metals—cut quality components costs 


Production men know that machining 
time, power consumption and rejects 
drop with the use of Malleable iron 
castings, while tocl life and profits 
shoot up. The reason is simple: Mal- 
leable iron is the most machinable of 
all ferrous metals of similar properties. 


The following important factors work 
together to give Malleable such machin- 


ing superiority: Malleable’s microstruc- 
ture contains tiny, evenly distributed 
nodules of carbon that help cutting 
tools quickly break the removed metal 
into small (Class A) chips; the carbon 
also acts as a lubricant, prolonging tool 
life; uniformity of properties through- 
out every casting permits running at 
optimum machining conditions. 


Comparison Shows Malleable’s Superiority 


MACHINABILITY RATING 60 80 90 


i. 


100 )«=6 110) «120 


nM 4 





FERRITIC MALLEABLE—BHN: 110-145 








PEARLITIC MALLEABLE—BHN: 180-200 








PEARLITIC MALLEABLE—BHN: 200-240 














CAST STEEL, 0.35% CARBON-—BHN: 170-212 


This chort (based on rating of 








AIS! C-1040 STEEL—BHN: 170-229 








100 for Bessemer screw stock 
AISI 1112) compares the mach- 
inability of Malleable castings 
with other common ferrous 








SOFT CAST IRON-BHN: 160-193 





metals. 
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Typical Example Shows 


The conversion of automotive universal 
joint yokes from steel forgings to pear- 
litic Malleable castings typifies the 
savings provided by Malleable cast- 
ings. Costs for the rough pieces and 
performance characteristics of the two 
materials are comparable. However, 
the castings are much more economical 
to machine. Considering that machin- 
ing often costs two to four times as 
much as the rough parts, the economy 
resulting from using Malleable castings 


is substantial. 


Conversion of this universal joint yoke 
to a Malleable casting increased pro- 
duction, lowered direct and tool room 
labor, and cut tool replacement. 


Savings of 70% to 250% 


One volume user of Malleable joint 
yokes reports the following savings 
after changing from steel to Malleable 
castings: 70% longer tool life in broach- 
ing the splines; 250% more pieces cut 
by the nut seat cutters; 149% more 
pieces in turning and facing the hub; 
an increase of 100% in production be- 
tween wheel dressings in grinding the 
hub; 246% greater production in drill- 
ing the cross holes. 


In each of these operations, the change 
to Malleable castings cuts direct pro- 
duction time by reducing the frequency 
of tool changes. Tool room labor and 
tool replacement are both reduced to 
fractions of their previous costs. 


Throughout the metalworking industry, 
part after part is now being initially 
designed of Malleable or converted 
from other materials to take advantage 
of Malleable’s unrivalled machin- 
ability ...to produce better parts at 
lower costs. 


New Information Now Available on Machining Malleable 


Data Unit 106—Machinability of Mal- 
leable Castings—can be obtained from 
any member of the Malleable Castings 
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Council, or from the Malleable Cast- 
ings Council, Union Commerce Build- 
ing, Cleveland 14, Ohio. 


These companies are members of the 


e \* 
4a Cc 
STines coun 

CONNECTICUT 

Connecticut Mall. Castings Co., New Haven 6 

Eastern Malleable Iron Co., Naugatuck 

New Haven Malleable iron Co., New Haven 4 


DELAWARE 
Eastern Malleable Iron Co., Wilmington 99 


ILLINOIS 
Central Fdry. Div., Gen. Motors, Danville 
Chicago Malieable Castings Co., Chicago 43 
Moline Malleable Iron Co., St. Charles 
National Mall. and Stee! Castings Co., 

Cicero 50 
Peoria Malleable Castings Co., Peoria 1 
Wagner Castings Company, Decatur 


INDIANA 

Link-Belt Company, Indianapolis 6 

Muncie Malleable Foundry Co., Muncie 

National Mail. & Stee! Castings Co., 
Indianapolis 22 

Terre Haute Mail. & Mfg. Corp., Terre Haute 


MASSACHUSETTS 
Belcher Malieable tron Co., Easton 


MICHIGAN 

Albion Malleable Iron Co., Albion 

Auto Specialties Mfg. Co., Saint Joseph 
Cadillac Malleable Iron Co., Cadillac 
Central Fdry. Div., Gen. Motors, Saginaw 


MINNESOTA 
Northern Malleable tron Co., St. Paul 6 


NEW HAMPSHIRE 
Laconia Malleablie Iron Co., Laconia 


NEW JERSEY 
Meeker Foundry Company, Newark 4 


NEW YORK 
Acme Steel & Mall. tron Works, Buffalo 7 
Frazer & Jones Company Division 

Eastern Malleabie tron Co., Solvay 
Oriskany Malleable tron Co., Inc., Oriskany 
Westmoreland Mall. Iron Co., Westmoreland 


OHIO 

American Malleable Castings Co., Marion 

Canton Malleable tron Co., Canton 5 

Central Fdry. Div., Gen. Motors, Defiance 

Dayton Mail. Iron Co., tronton Div., Ironton 

Dayton Mail. iron Co., Ohio Mail. Div., 
Columbus 16 

Maumee Malleable Castings Co., Toledo 5 

National Mall. and Steel Castings Co., 

Cleveland 6 


PENNSYLVANIA 

Buck tron Company, Inc., Philadelphia 22 
Erie Malleable tron Co., Erie 

Lancaster Malleable Castings Co., Lancaster 
Lehigh Foundries Company, Easton 
Meadville Malleable Iron Co., Meadville 
Pennsylvania Malleabie Iron Corp., Lancaster 


TEXAS 
Texas Foundries, Inc., Lufkin 


WEST VIRGINIA 
West Virginia Mall. !ron Co., Point Pleasant 


WISCONSIN 
Belle City Malleable tron Co., Racine 
Chain Belt Company, Milwaukee 1 


Federal Malieable Company inc. 

West Allis 14 

Kirsh Foundry Inc., Beaver Dam 

Lakeside Malieable Castings Co., Raeine 

Milwaukee Malieabie & Grey Iron Works, 
Milwaukee 46 
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In the AS&W Spring Laboratory a semi-resonant spring fatigue machine is testing the Lipe-Roliway 
clutch spring. At speeds of 700 cpm this spring is functioned beyond its normal life span and at higher than 
normal stresses to praye conclusively its superior design as a clutch spring. 
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A USS American flat wire compression spring is shown in place 
in the Lipe-Roliway ciutch. Four round wire compression springs 
are also being installed in the clutch. 


better performance in heavy-duty clutches 
... thanks to AS&W 


Spring Engineering Research Service 


The Lipe-Rollway Clutch Division, Lipe-Roll- 
way Corporation, Syracuse, N. Y., manufactures 
automotive clutches for heavy-duty trucks, trac- 
tors, buses and other large mobile equipment. 
Because USS American Springs play a vital part 
in the performance of these clutches, Lipe-Roll- 
way asked the AS&W Spring Engineering Re- 
search Service to test the springs and determine 
if any changes should be made in the design to 
improve and maintain the high performance 
standards. 

As a result of these tests the AS&W Engineers 
recommended certain important changes to give 
the springs longer life. After this recommenda- 
tion was adopted by Lipe-Rollway, Mr. Harvey 
Gray, Chief Inspector & Quality Control, had 
this to say: “‘Exceptional service has been real- 
ized from our American Steel & Wire Springs.” 


American Steel & Wire 
Division of 


Columbie-Geneva Stee! Division, Sen Francisco, Pacific Coast Distributers + Tennessee Coa! & tron Division, Fairfield, Ale. Southern Distributors + U 
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If you have a spring problem or would like 
advice on the use of springs in your product, 
get in touch with our general office in Cleveland, 
or any American Steel & Wire Sales Office. You 
can benefit from the knowledge of AS&W’s 
Spring Engineering Research Service. The Serv- 
ice has been engaged in laboratory experiments 
of static and dynamic testing for 20 years and 
has accumulated invaluable data on stress and 
fatigue life of steel springs, while endeavoring 
to improve efficiency in the use of steels—from 
steel chemistry through product application 
to more economically cope with today’s rigorous 
demands. This accumulated knowledge of the 
AS&W Spring Engineering Research Service is 
at your disposal. 

American Steel & Wire, 614 Superior Ave., 
N.W., Cleveland 13, Ohio 


USS and American are reg 


United States Steel 


ted States Stee! Expo ompany Bistributers Abroed 
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This is a high-performance 
Formsprag clutch having 
a torque capacity of 475 
Ibs. ft. and a 1.25” bore 
diameter. Note sprag and 
retainer design that as- 
sures coordinated yet free- 
action movement of 
sprags. Positive sprag en- 
gagement, greater torque 
capacity, higher speed 
applications and longer 
clutch life result from this 
new design. 


ATC 


OVER-RUNNING -INDEXING 
BACKHKSTOPPING 


COMPARATIVE PERFORMANCE CHARACTERISTICS 


1. Longer Life—Running at identical speeds, an HPO clutch 

with Formchrome sprags will give you up to 70% longer 
life than a comparable standard Formsprag over-running 
clutch. 
Increased Speed—HPO clutches using Formchrome sprags 
can be operated at up to 30% higher R.P.M. with same 
life span as a comparable standard Formsprag over- 
running clutch. Also, the HPO clutch design can be 
modified for special applications requiring high over- 
running speeds up to 20,000 R.P.M. 








The Formsprag clutch consists of a full 


High-Performance Indexing—Here’s a typical example 
that is characteristic of the entire HPI line. On 15° 
indexing, a Formsprag HPI clutch with a torque capacity 
of 475 lbs. ft. can be operated at 1,200 indexes per 
minute without slip or backlash. 


For further information on these High-Performance Over- 
running and Indexing clutches, send for descriptive brochure. 


complement of shaped sprags, or 
wedges, located between concentric 
inner and outer races. Power is trans- 
mitted from one race to the other by 
the wedging action of the sprags. Each 
sprag is so shaped that dimension AA 
is greater than BB. Rotation of one 
race in the “‘driving’’ direction causes 
the sprags to wedge, transmitting torque 
in full from one race to the other. 
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FORMSPRAG CLUTCHES 


FOR OVER-RUNNING - INDEXING ~ 


Formsprag clutches have always provided 
greatest torque for size and weight, higher 
precision, no measurable backlash and long, 
trouble-free life. However, designers and users 
often have applications for over-running and 
indexing clutches where even higher per- 
formance characteristics are required. 

To meet this need for super-performance, 
Formsprag has perfected a new line of High- 
Performance Over-running (HPO) clutches 
and a new line of High-Performance Indexing 
(HPI) clutches. 

The HPO and HPI clutches have an 
improved sprag design and retainers that 
assure a coordinated movement of all sprags 
but each sprag also has a free-action feature. 
The design assures: positive engagement of 
every sprag—uniform distribution of driving 


Largest Exclusive Manufacturer of Over-running Clutches 


Ir WwoOoRKS | > Lea GED 


load over all sprags—greater torque capacity 
for clutch size. This same ‘Free-Action” 
operation of sprags also assures there will be 
a minimum of drag on all sprags during over- 
running. Result, clutch can operate at higher 
speeds, there is less wear on all clutch com- 
ponents and longer clutch life is obtained. 

There is a Formsprag clutch size and model 
for every application—from business ma- 
chines to aircraft. HPO, HPI and standard 
FS clutches are completely described in a 
new brochure, write for your copy. 


FORMSPRAG COMPANY 

23607 Hoover Road, Dept. 103 

Warren (Detroit), Michigan 

In Canada: Renold Chains Canada, Ltd. 

In United Kingdom: Renold Chains Limited 
Distributors in Principal Cities. 
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An expanding coil spring keeps the 
sprags in light contact with both inner 
and outer races. There is thus no lost 
motion, the driving torque being in- 
stantaneously transmitted between 
races. The Formsprag Clutch is so 
designed that it will transmit a greater 
torque in relation to its size and weight, 
than any other comparable type of 
clutch . . . specify Formsprag on over- 
running, back-stopping and indexing 
applications. 


Forcing a ball or roller into a curved, 
wedged space is an old over-running 
clutch principle. The sprag is, in effect, 
a “roller” of increased diameter with 
greater contact surface in a given an- 
nular space. Formsprag Clutches engage 
at constantly changing contact points. 
Clutch life is prolonged and backlash 
eliminated. Also, with the inclined sur- 
faces discarded, more sprags can be 
inserted to increase torque capacity. 
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The compactness, reliability and maxi 
mum capacity of Rawson Clutches have 
proven especially effective in aircraft 
applications such as helicopter trans 
missions. Used in a wide variety of 
other applications, Rawson Clutches 

eliminate costly reduced voltage start 

ing equipment, permit use of lower cost 
smaller motors and provide full over 
load protection. Write for your copy 
of Rawson Clutch Catalog. 
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Frequency Time Standard 
instruments, selected by 
Smithsonian Institution to 
clock satellites, are 
equipped with New 
Departure _ultra- precise 
ball bearings. 


Photos: Courtesy Ernst Norman Laboratories 
and Bodine Electric Co. 


"YB Ultra Precise Bal! Bearings 
Help ‘Clock”A Satellite / 


CUSTOMER PROBLEM: 

Require ulira-precise bearing design for Bodine 
electric motor used in satellite-tracking micro- 
clock. Bearings must provide uniformly low 
starting torque, precise location of rotor shaft 
and minimum maintenance, to help mechanism 
achieve time determinations to 0.001 second. 
SOLUTION: 

N/D Sales Engineers studied special bearing 
requirements, and recommended New Depar- 
ture ultra-precise ball bearings. These ball 
bearings measured up to every requirement for 
micro-clock motors . . . thanks to New Depar- 
ture’s advanced equipment for research, devel- 


opment and production. N/D equipped micro- 
clocks, selected by the Smithsonian Institu- 
tion, are operating in a dozen locations around 
the world, keeping track of vital satellite move- 
ments ... to one milli-second and better! 


If you’re manufacturing or designing electric 
motors for any high precision applications, in- 
cluding instruments, why not call on New Depar- 
ture? N/D engineering and research facilities 
are turning out the latest in high precision 
instrument ball bearings and advanced ball 
bearing designs. For more information write 


Department LS, New Departure Division, 
General Motors Corporation, Bristol, Conn. 


BALL BS ARIN GS 
proved reliability you can build oround 


CIRCLE 56 ON READER SERVICE CARD 
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“A LOUSY CAR, BUT MY OWN .. .” 


Recently, in Vladivostok, Mr Khrushchev was just a bit 
irked by what he called “window dressing” for his visit. 
The stores were especiaily stocked with shoes, fabrics, 
milk and food; a woman told him: “Come and see us 
more often; then there will be more to buy!” 

“What about fresh fish . . . you live on the seaside, 
after all!” pointed out Mr K. “There is always plenty of 
herring . . . ” said the woman, and left it at that. The 
implication was that there is something more to living 
and even in fish. 

Man lives neither by bread nor by herring alone, 
particularly socialized and educated man, as Mr K 
is discovering. Even the red herring of world domina- 
tion must at times prove a little tasteless to hungry 
mouths and growling stomachs. 

Mr K assured his Vladivostok audiences that America 
is wasting away, that Soviet shortcomings are nothing 
incurable and that there is no use “looking into the 
pasture of that old horse—capitalism.” This from the 
man who had just spent two weeks browsing in that 
pasture himself. He admitted that we turn out more 
cars, but added: ““We want to use automobiles differently 
fiom the capitalist countries. There people say, “This is a 
lousy car but at least it is my own.’ We will use 
automobiles more rationally than the Americans do . . 
We are going to establish taxi pools where people can 
use cars when they need them. Why should a man worry 
about parking space . . .?” 

Somehow, that statement brings to mind the log cabins 
in Russian villages. Log cabins—yet many are carefully 
fenced. The Russian peasant, pawn of the state for 
generations, still has a desire for his own little lot 
even if it is only on loan from the state. He is seeking, 
also, his own wrist watch, fountain pen, jewelry, and the 


like. He’s wild to get a car, too. It can even be a lousy 
one, if it’s his own. 

Taxi pools, Mr K? Are you kidding . . . or shouting 
into the face of the wind? People are people, and 
socialized ones are possessive. The only true communists 
are Eskimos and South Sea islanders, primitive peoples 
who still share everything equally. And they are chang- 
ing under the influence of the white man and his 
civilization; their own culture is dying as they embrace 
ours. Why? Because we have possessions, material things 
like “lousy cars” that we can call our own. 

No, the Soviet Union is no longer communistic, if it 
ever was. It is essentially state-capitalistic, more capitalis 
tic than we are. The state is proud of its possessions— 
its land, its jets, its sputniks, its other achievements 
Its material gains have been made by industrial manage 
ment—ruthless, but efficient. So its people work for 
incentives, from street sweepers up. And incentives are 
basically more money, so people can buy more 

Therein lies our opportunity, because the Soviet 
Union must now advance by giving its people more 
and more things—more of the things we already have 
The luxuries of yesterday become the necessities of 
today at an accelerating rate. And, historically, the 
civilization committed to luxury doesn’t want to fight. 
The fat lion and the fat lamb lie down together 

It is startling to realize that we—the engineers—are the 
builders of a paradox. We, who are commonly thought 
of as the moving force behind new weapons of war, ar 
also the moving force behind myriads of luxuries that 
woo men away from war. There is no incentive to kill 
the fatted calf when there’s a filet mignon on the 
nearest plate. And no incentive to give up a car because 
of the parking problem 
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THE ABLATION STORY 


With plasma jets, 

oxyacetylene torches and 

rocket engines hurling their 

btu’s at thousands of specimens, 
our body of data on 
fiber-reinforced plastic 

is steadily growing. 

What does this mass of 
information tell us 

about the fundamental behavior 
of these materials? 

An expert gives some 

of the answers 

and shows how new theories 


of thermal protection are emerging. 


more work forHIGH-TEMPERATURE 


REINFORCED PLASTICS 


L. H. SHENKER, Supervisor 
Plastics Development Lab, Aerosciences Laboratory 
Missile and Space Vehicle Dept, General Electric Co 


Our concept of “high temperature” has changed radic- 
ally in the last decade, and with it our understanding of 
how materials behave when heated. Until recently, 
temperatures up to 15,000 F that are common in missile 
reentry seemed fantastic—yet we now know that power 
from hydrogen fusion will require temperatures near 
100 million degrees. Reinforced plastics, of course have 
not yet been tried at these “bluesky” levels, but they do 
show extremely useful properties in tests run at tem- 
peratures up to 22,000 F. These experiments have given 
us a new word—ablation—and a new concept of thermal 
protection that will soon be influencing industrial 
product design. For a look ahead, here’s a quick scan 
at what we've learned so far about plastics at high 
temperatures. 


Why Plastics Pay Off 


Most high-temperature design today is still influenced 
by metals, based on handbook property data. In some 


58 REPRINTED circle P22, inside back cover 


thermal and chemical environments, these conventional 
metals and alloys (and even some pretty unconventional 
ones) are not stable—even though they can be fabricated 
This is why the reinforced plastics are worth a look: 

In a 17,000-F electric-are plasma (PE—Dec 8 '58, 
p 104), for example, all metals will vaporize, atomize, 
and fail catastrophically. By contrast, a reinforced plastic 
will erode gradually and at a relatively stable rate—a proc- 
ess described as ablation. Table, next page, shows quan- 
titatively the relative erosion rates of several such materi- 
als in this particular environment. 

In rocket exhaust gases at 2000-7000 F, the reinforced 
plastics exhibit this same type of gradual erosion. To 
prevent catastrophic failure during short exposures, these 
materials are now specified in blast tubes, nozzles, insula- 
tors, deflector vanes and other rocket engine parts. 

At the low end of the scale, 400-800 F, reinforced 
plastics can be superior on a strength-weight ratio basis 
These applications are structural, and depend more on 
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permanence of mechanical properties over the tempera- 
ture range than upon the principle of gradual erosion. 


How Failure Occurs 


Ablation is gradual erosion of the surface of a body 
while the underlying material remains essentially unaf 
fected (basically the process by which meteorites enter 
the atmosphere). It is possible, however, to design ma- 
terials that are much more efficient than meteorites— 
that is, they absorb more heat per pound of material 
ablated than do the stony or metallic meteorites. This is 
done by tinkering with the several destructive mechan- 
isms involved. Ablation may result from melting, va 
porization, dissociation, or burning—and adjusts auto 
matically to the rate at which heat comes in. This 
means three environmental factors are all-important in 
fixing the specific failure process: temperature of the 
environment, enthalpy of the environment, and the rate 
of heat input to the material from the environment—in 
addition to mechanical and aerodynamic shear forces 

Heat transfer during ablation is often thought to be 
unsteady state, but this is not necessarily so. The situa- 
tion is usually different from that of exposing a solid 
to a very hot gas, where a time-dependent temperature 
profile is generated, and steady-state conditions do not 
occur until the whole slab reaches a uniform temperature. 
On the other hand, much ablation occurs at a uniform 
rate, with new material being continuously exposed. A 
particular temperature profile may therefore be main- 
tained from the surface inward—giving a steady-state 
condition. 

At these extremely high rates of heat transfer, the rein- 
forced plastics suffer three distinct types of damage—all 
three usually appearing together. First, the actual abla- 
tion, or material loss. Second, a carbonized layer forms 
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Weight-loss curves 

for reinforced phenolic show how erosion at ultrahigh 
temperatures decreases as laminate becomes more organic 
in composition. Power level for these tests was 57 kw. 





Ablation Durability of Materials Compared 
(10-sec tests at 17,000 F in water-stabilized arc. 
Heat flux—2000 btu/ft*-sec) 





Weight loss, 


Material mg / kw-sec 





Graphite 
Nylon-phenolic 
Silicon carbide 
Refrasil-phenolic 
Fiberglass-phenolic 
Silica 

Alumina 

Mullite 

Zirconia 

Copper 











(with or without a glassy residue, depending on the 
reinforcement) with varying degrees of porosity. Below 
this is the third zone of damage—not as apparent as the 
other two—which appears as a discoloration, crazing 
cracking or microscopic porosity. This third type is com- 
monly called incipient damage. Failure occnrs, then, 
when the resin decomposes into gases, or gases plus 
carbonaceous residue, while any inorganic reinforce 
ment or filler is either melting or vaporizing. While this 
layer-by-layer damage is occurring, the next layers are 
starting to break down, as evidenced by the cracking and 
crazing. 


Performance of Plastics 


Ablation test methods are many, and far from standard 
ized—running from exposure to simple oxyacetylene 
torch, through rocket engine exhaust gases, to ultrahigh 
temperature electric-arc plasma devices. Whatever the 
method, it is difficult to separate the factors influencing 
performance of the material. For example, if the flat 
end of a 4-in.-dia rod is exposed at varying distances to a 
plasma jet, two factors are being varied simultaneously 
exposure temperature and heat flux. The best that can 
be done, so far, is to measure the weight loss per unit of 
energy input to the torch and correla‘« this with the ex- 
posure temperature. On this basis, resistance to ablation 
turns out to be highly dependent on the resin system, 
as well as the reinforcement or filler 

Take the weight loss curves shown here for a certain 
phenolic resin, for example. Some phenolics perform 
well in high-temperature environments, and the curves 
show how variations in resin content and tvpe of rein 
forcement affect ablation resistance of one such phenolic 
Contrary to expectation, the all-organic combination has 





less weight loss at the very high temperatures than the 
inorganic-fiber reinforced combinations. In fact, per- 
formance improves as the proportion of organic constitu 
5 

temperature testing 1s revising OUI picture of how rein- 
forced plastics behave: In terms of conventional flame 
temperatures, 4000-5000 F, the highly inorganic combina 
tions resist erosion best—but extrapolating this rank order 
to higher temperatures leads to error because the slope 
(rate of change of resistance) is overlooked. Actually, a 
crossover range exists and the compositions reverse their 
order. Note, too, that in the 5000-7000 F range where 
crossover occurs, material selection hinges more on me 
chanical factors like aerodynamic shear forces, pressure, 
and vibration, than it does on temperature. 

Whether the reinforcement is organic or inorganic 
also determines the kind of damage. For example, an 
all-organic such as nylon-reinforced phenolic will main 
tain a thin damaged layer over a wide range of tempera 
tures. A fragile char forms and sloughs off the surface, 
but the low thermal conductivity of the laminate pre 
vents much heat from penetrating below the surface. 
With an inorganic system, however, damage varies con- 
siderably with temperature. Even though the weight loss 
is low for the lower temperature exposures, damage pene- 
tration in the remaining specimen is considerably greater 
than in the all-organic laminates. 


ents goes up. ‘This is a good example of how ultra high 


Design Criteria 

Today's design criteria are based on extensive testing 
ot materials, both resins and reinforcements, for particular 
exposure conditions—primarily the ones that arise in mis- 
sile reentry. Much of this information is now classified; 
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Scorched nose cone... 
recovered from Thor-Able ICBM firing is examined for damage 
Fired over the full 5500 mile range, this reinforced plastic 
reentry vehicle retained structural integrity at temperatures as 
high as 13,000 F, while falling through the earth’s atmosphere 
at speeds up to 15,000 mph. 


also much work must be done before the interaction of all 
reinforced plastics and all environments is fully under 
stood. Nevertheless we know enough already to realize 
that there is no single high-temperature problem. There 
are, in fact, four distinct categories of high-temperature 
exposure in which the designer may find his application 

In the simplest case, ablation is not involved. The 
part may be exposed to a gas which is not too hot, or 
which has limited capacity to transmit heat to the sur- 
face. Here, equilibrium conditions may set in—where 
there is no temperature gradient in the surface layer; 
or where, before damage can occur, convective-heat 
input to the part comes into balance with radiation from 
the part. Typical would be a hot-gas duct that operates 
continuously as high as 800 F, depending upon the resin 
system selected. Design in these circumstances is then 
based upon deterioration of the plastic’s mechanical 
properties with time at temperature. 

Next higher order of complexity involves the plastic 
whose reinforcement melts at exposure temperature 
Here a transient condition is generated which depends 
on thermal diffusivity (conductivity/density x specifi 
heat) of the material, geometry of the part, and heat 
transfer rate to the surface. When the surface tempera 
ture reaches the reinforcement melting point, the surface 
will recede at a rate that depends on heat input, forces 
exerted on the melt, and thermal properties of the solid- 
liquid—including the heat of fusion. At the same time, 
the resin may be decomposing and burning. An eample 
a high-glass-content phenolic resin exposed to an oxy 
icetylene flame (5000-6000 F). 

Still more complex is the case of material that vapor- 
izes at temperature of exposure. This includes materials 
which sublime and do not show a liquid phase—FEP- 
fluorocarbon resins, for example. Direct vaporization 
is much different from the previous melting case, because 
the gas generated during erosion thickens the boundary 
layer and partially insulates the surface. Here, the plas- 
tic’s high latent heat of vaporization and depolymeriza- 
tion adds considerably to its effectiveness in resisting 
damage. 

In the most complex case, chemical reactions play the 
primary role. If the material and environment are just 
right, there is a critical surface temperature above which 
these reactions occur at significant rates. This case 
includes most of the fiber-reinforced plastics, and the 
chemical reactions can be decomposition processes, inter- 
action with the environment, or combinations of both. 

Ihe four categories show that the relative durabilities 
of reinforced plastics lean on factors only now being 
explored—thermal stability, exposure time, heat flux, 
radiation balances, phase changes and chemistry of the 
total system. So it’s wise to beware of materials claimed 
to be “best” at high temperatures—the best material for 
one such application may be inferior for another 
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Hotter than the sun 

this water-stabilized carbon arc hurls a plasma jet of 15,000 
F-gases upward at a new nose cone material developed by GE. 
Sun‘s surface temperature, by comparison, has been measured 
as about 11,000 F. The technique shown here is but one of 
several ways currently used to torture new ablation materials 


Applications Show How 


Ballistic missiles, reentering satellites, and rocket cas- 
ings, though far from industrial goods, are specific appli- 
cations where high-temperature design with reinforced 
plastics is rapidly progressing. ‘he design approach vanes, 


however. 

A ballistic missile nose cone reentering the earth’s 
atmosphere may be subjected to a triangular heat pulse 
lasting 100 sec with a peak heat-flux value of 2000 
btu/sq ft-sec, for a total heat input of about 100,000 
btu/sq ft. Reinforced plastics can absorb from 2000 to 
10,000 btu/Ib of material ablated, according to tests 
in rocket engine exhausts and plasma jets. From these 
data, nose cones have been designed that withstand re 
entry temperatures up to 13,000 F—as determined from 
successful recovery of nose cones from Jupiter IRBM, 
ind Thor-Able and Atlas ICBM missiles. 

he basic principle here is that the low thermal con- 
ductivity of the plastic restricts heat damage to the near- 
surface area. The resin decomposes—leaving a carbon 
aceous surface, a gas flowing into the boundary layer, 
and a glass melting and partially vaporizing as it flows 
downstream. In more severe cases, the ablating surfacc 
recedes at the same rate that heat penetrates the interio1 

that is, a fresh surface is constantly being exposed. ‘Thus 
the back wall stays fairly cool until end of the heating 
cycle, and the structure can operate at peak efficiency. 
Ihe penalty lies in the excess material that must be 
carried aloft, but with reinforced plastics this is slight. 

A reentering satellite, on the other hand, will experi 
ence a heating rate probably one magnitude lower than 
that for the ballistic missile nose cone. The heat pulse 
will still be triangular, but with a maximum of 150 btu/sq 
{t-sec and a duration of some 250 sec—for a total heat 
nput of 18,000 btu/sq ft. The heating effect becomes 
more of a frying action: the organic material pyrolyzes 
on the surface, which recedes very little—the damage pro 
ceeding inward. Here, the thermal diffusivity (which 
determines backface temperature) is most important in 
design, rather than the effective heat of ablation. This is 
because contents of the satellite must be kept below some 
designated maximum temperature. 

Solid-propellant rocket cases and nozzles represent a 
third, different problem area. ‘These parts are subjected to 
internal pressures as well as high heat fluxes, so the pri 
mary objective is to prevent the structure from reaching 
the temperature where mechanical properties begin to fall 
off. Selectively orienting the fibers (PE—July 20, p 46 
is often used to maintain the high-temperature structural 
integrity of such parts. 


Toward a Complete Theory 


As yet, there are no handbook data for reinforced 
plastics at very high temperatures. But a growing body 
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of empirical data is helping apply ablation to particular 
problems. And a workable theory, which will give the 
designer confidence, is slowly emerging, based on growing 
understanding of the molecular interactions between sur 
face and environment. Such theory is based not only on 
the conservation laws of physics, but on the chemistry of 
high polymers—because thermal degradation of the ma 
terials may involve pyrolysis, depolymerization, melting, 
vaporization, and combustion—all resulting in interphase 
mass transfer. 

So far, theoretical studies show that the effective heat 
f ablation of reinforced plastics could be in the order of 
thousands of btu/Ib; it is not a constant; it is composed 
(1) heat blocking due to 
mass transfer, as a consequence of boundary layer thicken 


of three distinct components 


ing; (2) heat absorbed or released due to phase changes 
ind combustion during gasification of the solid; (3) heat 
blocked by convection in the liquid phase. In addition, 
heat-conduction equations are being deve loped that allow 
for a moving boundary. 

In application, the designer will simply divide heat 
transfer by the effective heat of ablation to compute the 
weight of material eroded; and heat-conduction calcula 
tions based on new understanding of the boundary layer 
will predict heat penetration into the undamaged struc 
ture. Meanwhile, ablation design for industrial applica 
tions stands to profit as more experimental and theoretical 
work in the missile field is carried out, correlated and 
declassified 


FOR REPRINT of above article, just check P 22 on one of the 
Reader Service cards bound in this issue 


EDITOR’S NOTE: For three recent articles covering reinforced 
plastics in unusual environments, see 

What Fillers Will Do for the Latest Tefion, Sep 28 p 52, 
contains latest design data on filled Teflon 100X 

How to Design Fiat Reinforced-plastic Springs, Nov 9, 
p 74 criteria for springs that are twice as efficient 

Glass-fiber Sleeve-springs for High Energy Absorption, 
Aug 17, p 60, how to design a new kind of spring that can 
absorb almost 5 times the energy handled by steel springs 


61 





LOGARITHMIC DIAGRAMS 


solve your equations 


Charts like the one shown below can be drawn up for almost any 
frequently solved equation. Unlike the familiar nomogram, they can be 
prepared in a very short time and require no special techniques or 
previous experience. All you need is log-log paper and these simple rules. 


GIL RISKE, senior engineer, Hannifin Co, 
Div of Parker-Hannifin Corp, Des Plaines, III 


Follow the dotted line . 
to solve the equation represented by this logarithmic diagram. 
When H and 8B are given, plot each of the variables on the 


Al engineers recognize the convenience of nomograms 
but few have ever attempted to lay one out. Plotting 
an efficient nomogram is time consuming and requires 
considerable skill and ingenuity. The diagrams shown 
here do not have these shortcomings. Yet they can be 
put to work wherever a logarithmic-scale nomogram 
could solve the equation. 

The rules of construction are simple and, once under 
stood, the diagrams can be prepared in minutes. When 
in doubt you can always make a quick check by trying a 


0304 0608 | 2 


3456 810 
Q 


axis provided and draw lines through the diagram parallel to 
the path of the dotted line shown. The intersection of the final 
line with the axis at lower right is the required value of Q. 


few simple values having an obvious solution. 

They have some disadvantages, though. Once con- 
structed, a logarithmic diagram is usually slower and 
more clumsy than a nomogram for the same equation. 
This is because each arithmetic operation requires a 
separate step—operations cannot be combined as in 
nomograms. And to get the same accuracy, it is usually 
necessary to make the logarithmic diagram larger. Accu- 
racy also suffers because it is sometimes necessary to draw 
lines parallel to guide lines to find an answer—a small 
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LOGARITHMIC DIAGRAMS COMBINE THESE BASIC ARITHMETIC OPERATIONS 


A diagram can be drawn for any equation involving 
multiplication, division, or raising to a power. Addition 
or subtraction of a constant can sometimes be performed 
if equation is properly arranged before the diagram is 
drawn. 

For the examples below, it is assumed that the log- 
arithmic paper is gridded such that the length of one 
cycle on the abscissa equals the length of one cycle on 
the ordinate. This pattern is best because multiplication 
can be performed with lines drawn at 45°. 


Shown below are the two basic types of diagrams for 
each operation. These can be modified somewhat to fit 
the needs of a particular chart. Notice, for example, 
the product of the two numbers shown in the diagram 
below at left can be read from either ordinate 
or abscissa. Also, the variable represented by the number 
can be projected from the top or bottom . . . or the 
variables represented by the numbers 2 and 3 can be 
interchanged, projecting one multiplier, 3, from the 
ordinate and the other multiplier, 2, from the abscissa. 
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Multiplication 


The product of two variables is found at 
by plotting one variable on the ordinate 
and one on the abscissa. A line with a | 2 
negative slope of 45°, drawn through the 

















intersecting point representing the two var- 
iables, projects to the ordinate and abscissa 
at the point representing the product. On 
the chart at left, any two numbers with 
product less than 10 can be read from 


Division 


This, of course, is just the multiplica- 
tion process in reverse; the same methods 
apply. However, it is important that divisor 
and dividend are not interchanged. 

The divisor is projected from ordinate 
and the dividend from the abscissa. A line 
with positive slope of 45°, passing through 
the intersection of the two lines, inter- 
sects the abscissa at the point representing 


the quotient. Or this process can be 


products more than 10 can be read off the 
top edge or right edge of chart. 

For an alternate method, draw a line 
perpendicular to the abscissa to represent 
either ordinate or abscissa. Note also that 


one of the multipliers and project the 
other multiplier from the ordinate along 
a line with positive slope of 45°. The 
product is read from ordinate at the inte: 
section of the two lines 
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modified, as with multiplication, so that 
dividend is projected into the chart from 
ordinate on a line with negative slope of 





10 
8 
6 





45° and divisor projected from the othe: 
Quotient is 
point opposite their intersection 


axis read from ordinate at 








misalignment here can introduce large errors, particularly 
if this method appears more than once in a diagram 


equation. These areas are called “domains.” To solve 
the equation when values for all but one of the variables 
are given, draw a line through each domain plotting data 
where required and changing direction where indicated to 
imitate the path of the sample solution (dotted line) 
It doesn’t matter which variables are given and which: is 


To solve the equation, follow this path 


In general, there is an area on the diagram for each 
one of the arithmetic operations necessary in solving the 
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Multiplication 
or division by a constant 


lo multiply a variable by a constant, 
proceed as in multiplying two variables. 
Most convenient way is to draw a line with 
a positive slope of 45° which intersects 
the axis at a point representing the con- 
stant. Variable, projected from the ordi 
nate, intersects this line opposite the 
product on the abscissa. 

The alternative method is to draw a 


Power and roots 


Draw a line with positive slope across 
the diagram at an angle representing the 
power. The number to be raised to the 
power is projected across from one axis 
and the result read from the other axis. 
A 45° line represents the x* power. Other 
powers are found by computing two points 
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Product is read from the other axis 
Division by a constant is accomplished in 


a similar manner following the pattern 
described for division of two variables 


line directly across the diagram to repre- _ lines 
sent the constant. The solution path is 
traced from one axis to the line where it 


changes direction parallel to 45° guide 
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and drawing a line between. For example, 
to draw a line representing x** power, 
compute: 1*” = 1, 4** = 8 and draw a line 


between the two points. (Notice that three 


— 


100 200 300 512 800 1000 


lines can be drawn across a 1 by 1-cycle 
chart to the 3/2 power; the 
choice depends on the decimal point. Two 


represent 


possibilities are shown here.) 





unknown; the diagram can be traced from either end of 


the chart 


To plot the diagram, these four steps 


To translate the equation into graphic form 


1. Choose a desirable range for each 


necessary to allow one variable an extra-large range, plan 
the diagram so that this can be accommodated without 


wasting space. 
2. Reduce the equation to a series of 


each to be solved by its domain. If for example, the 
equation to be plotted is F = v'm/r, the first domain 
= k,, the second domain k,m 


would solve v’ 


the third domain F 
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or even from both ends, giving an answer 
where paths intersect in the middle of the chart. 


k,/r. The sequence is unimportant, 
although it is possible that one sequence will give a 
slightly more compact diagram than another 

3. Following the examples for the various arithmetic 
operations (shown above and on page 63) make a sketch 
to be sure the solution path will have no confusing turns 


YT 


and will not double back on itself. This will also insure 
that space is not wasted unnecessarily. Follow this with 
a light pencil sketch on log-log paper (the 3-by-3 or 3-by-5 
cycle paper will be adequate for most equations). At 
this stage, check to see that solutions for both upper 
and lower limits of the variables will stay within one sheet 
of paper. If not, you may want to reduce limits, rear 
range domains, or tape on another cycle or two. As a 
check, work out the equation for a couple of convenient 
values and try to match these with solutions obtained 
with the diagram. 

4. Draw the diagram in final form with a dotted line 
through each domain to show path of a sample solu 
tion. On the graph, indicate the equation it solves and 
the variables chosen for the sample solution. Do not put 
arrowheads on the dotted line—the solution can be 
traced from any group of knowns to any unknown. 

On the following page are two typical logarithmic 
diagrams that illustrate how basic arithmetic operation 
can be combined to give a complete equation 


variable. If it is 


irithmetic steps, 


= k,, and 
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Four multiplications . 
are performed in sequence in the three domains shown 
here. Both types of multiplication shown on the pre- 
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Squaring and dividing by a constant . . 
is performed in the first two steps of this diagram 


EDITOR’S NOTE: For other mathematical time-savers see: 
Shortcut for Powers of Numbers, May ‘57, p 202. A 


quick way to get an answer without tables or slide rule. 


Standardized Method for Construction Nomographs, Mar 
‘57, p 215. Simple scales and layout perform all normal arith- 


metic functions. 
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1x10 
3 


+ 
W=SPfy 


Sample Problem — 


S = 9000 Ib/in® 
f= 2in 

P= 0.6 in 

y= 0,7 


W= 7560 Lbs 


304060 100 200300 500 
W x!00 
ceding page are used. Normal scheme for multiplica- 


tion is found in domains 3 and 2 while the alternate 
method is used in domain 1. 


1000 2000 


00 


W 
4567810 0203 0608! 


2weh BS 
Division by H and multiplication by W is performed in 


the third and fourth domains respectively 


Three Dimensional Nomograms, Aug ‘55, p 186. Nomo 
grams on three axes solve higher-order mathematical equations, 
avoid drawing special figures on 2-dimensional page 


Rectangular Nomographs—Ffour Sides to an Equation, 
Mar ‘56, p 192. Four-variable equations can be solved with 
rectangles that have logarithmic scales 
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STAFF REPORT 


problems and promise of. . . 


MACHINE TOOLS /1960 


Over 300 engineers took a careful look at the industry— 


its current needs, its promise for tomorrow. Here’s an on-the-spot 


report from Cleveland on the Machine-tool Conference 


sponsored by American Institute of Electrical Engineers. 


Flow can we cut and contour metal faster, cheaper? 
How can we control our machines more reliably, more 
accurately? These were the questions put to speakers and 
audience of this 3-day conference. The answers? More 
research, more attention to the bellwethers. 


A 10-YEAR PREDICTION 


Problems faced today by the aircraft industry (see 
“Bellwether With Wings,” PE, July 7 °58, p 52) are 
clues to those to be faced in the next decade by industry. 
Speaker M. Eugene Merchant, director of physical re- 
search, The Cincinnati Milling Machine Co, showed 
trends by plotting a history of progress, then extending 
the slope to 1970 and beyond, Fig 1, 2. Using statistics 
on machining airframes as his reference, he noted that 
metals are becoming more difficult to machine, but cut 
ting tools are not improving proportionally o - « Chere 
speeds are decreasing. Even with numerical control to 
help take advantage of all available machining hours, the 
slowdown continues. And the problem is compounded 
by a constantly increasing need for higher accuracy 
limited only by the size of an atom, about 10° in. 

Grinding, unlike ordinary machining, is not slowed by 





Automatic tracing 


Automotic 
programing 


Automatic tooling 


Relative mon-hour requirment 
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Yeor 1970 


Fig 1 Automatic operation . . 

has reduced man-hours per job significantly by elimi- 
nating much non-productive time. However, cutting 
speeds on automatic tools are not necessarily faster 
than those on ordinary power tools. 


hard metals, and can be used for mass removal of metal 
as well as for final finishing. And there are possible im 
provements in conventional machining too. For example, 
hot machining (heating of workpiece near cutting tool) 
can triple cutting speed. Extremely high-speed machin- 
ing—without any special heating—may also be an answer. 
Laboratories at Lockheed Aircraft, and some run by the 
Air Force, are attempting to prove that speeds as high 
as 100,000 rpm are feasible, giving better performance, 
longer tool life. New cutting fluids are under develop- 
ment . . . and some improvement in tool life will cer 
tainly result. 

But all conventional machining methods remove metal 
the hard way—by mechanical force. Other ways must be 
found. Some metal-removal methods being tried suc- 
cessfully are chemical, electrochemical, electro-discharge, 
electron-discharge, and plasma jet. A high-pressure jet of 
liquid is still another possibility 

Here is the state of development of those methods 
Electro-chemical machining is chemical milling with an 
electrical assist, can remove metal of any hardness at 
rates over 10 in./hr, and shows promise of increasing to 
100 in./hr by 1970. Electron-beam machining—a new 





Ultimate tensile strength—» 
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<— Cutting speed. 
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1910 1920 1930 1940 1950 i960 1970 
Yeor 
Fig 2 Permissible cutting speeds . 
for metal removal on airframes are actually less to- 
day than in 1920 because tool development has not 
kept pace with the harder, tougher metals being 
machined . . . titanium and high-strength steels today 
vs aluminum alloy in 1920. 


PRODUCT ENGINEERING + NOVEMBER 23, 1959 





development—vaporizes the metal with a highly concen- 
trated beam of high-energy electrons. It can slice through 
$-in. steel sheet at 60 in./min, machine slots 0.001 to 
0.040 in. wide, +0.0001, trepan (ring-bore) cavities with 
an accuracy of +0.00005-in. depth. A plasma jet is an 
electric arc constricted into a slender beam, and the tem- 
peratures are high enough (15,000 to 30,000 F) to vapo- 
rize all metals. It makes a cleaner cut than a conven- 
tional flame cutter, and may be in productive use by 
1970. 

Machining with a jet of liquid is unproven although 
tests have already shown that drops of water at 3500 
ft/sec will pit stainless steel by combined plastic flow and 
erosion. Adding abrasives to the jet should speed up the 
erosion to produce a useful machining method—it is 


hoped—by 1970. 
MACHINE-TOOL CONTROLS 


Today, conventional machine tools are the backbone 
of production. It is the task of engineering to make them 
automatic, faster-working. Many speakers at the meet 
ing offered improvements, others criticism. 


Static Controls vs Electromechanical 


Kenneth W. Sheffer, design engineer of Ford Trans- 
mission and Chassis Div, cited statistics proving that 
limit switches and solenoids have caused half the ma- 
chine-line breakdowns in his plant. He added that more 
research should have been carried out by electrical manu 
facturers in that area, less on static controls. Static con- 
trols, he insisted, have replaced only logic relays, and 
such relays have accounted for only 5% of the break 
downs . . . not much room for improvement. 

Mr Sheffer’s recommendations are: stick with con 
ventional control relays if annual operations are less than 
3,000,000. Above that, choose static logic. Needless to 
say, there are many component manufacturers who favor 
static control with less reservation, but none took issue 








Sealed 
enclosure 














Fig 3 Proximity switch . . . 

without complicated amplifiers and controls depends on 
pull of permanent magnet to actuate armature. If a fer- 
rous metal part is brought near one end of armawwre, 
magnetic flux is altered, and other end of armature is 
pulled down by stronger field. Terminals are numbered. 
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with Mr Sheffer during the session because statics are 
not yet competitive in cost. 

Limit switches were singled out again—by C R Mar- 
cum, General Equipment & Manufacturing Co. He 
introduced a design that combines features of a static 
proximity switch with an electromechanical type, Fig. 3. 
The contacts are conventional, but the actuating force 
is a biased magnet. Advantages? No mechanical arm to 
be broken by the machine, completely sealed movement, 
simplicity. But it is still subject to contact wear, out 
gassing, arcing. 

Static control had the final word. Robert Mierendorf 
of Square D discussed the new static-control modules 
that can duplicate all logic functions (AND, OR, NOT 
MEMORY, TIME DELAY, etc), and can be used as 
building blocks by circuit designers. (Look for a design 
article in January on this new concept—called “NOR 


logic”’.) 


Variable-speed Drives 


Magnetic-amplifier adjustable-speed drives were com 
pared with both conventional motor-generator sets and 
thyratron-controlled motors in a talk by W. K. Boice, 
GE—Enie, Penna. He believes that up to 3 hp, a thyra 
tron drive is most economical; over 3 hp, motor-gener 
ator or magnetic-amplifier drives are better. Comparative 
size, noise level, and weight of typical MG sets and 
magnetic-amplifier drives are in the Table, based on Mr 
Boice’s paper. However, if a transformer is required 
a 550-v line but a 250-v motor—add its space to the esti 
mate. —Franklin D Yeaple 


EDITOR’S NOTE: How the engineer, in his designs and draw- 
ings, can better communicate with modern machine tools, is 
discussed in this previous article: “Numerical Control and the 
Design Engineer,” Oct 20 ‘58, p 23. The basics of numerical 
control, and a bibliography of many previous PE articles on 
machining are given in the follow-up article, “Numerical 
Control, Where is It Going?”, Oct 27 ‘58, p 50 


Size and Sound of Adjustable-speed Drives 


Motor-generator Magnetic-amplifier 
(3600 rpm) 33 


Weight, Ib 


580 
1050 
1450 
3150 


Cabinet size, in. 


43x 16x 60 


43 x 16x 60 
60 x 21 x 60 
60 x 21 x 60 


Noise, decibels 


(doors closed) 
84-86 
91-95 
99-101 70-75 


(doors open) 
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experts strip mystery from 


GAS BEARINGS 


First International Symposium rounds up current applications 


in instrumentation and machine tools; foresees even wider usefulness ahead. 


NICHOLAS CHIRONIS 


Associate Editor 


They'll work at extreme temperature ranges, at almost 
fantastic speeds, with high accuracies and with very little 
frictional resistance. But engineers have been slow in 
finding jobs for them. That’s why the US government 
last month staged the first International Symposium on 
Gas Lubricated Bearings. 

Participants of the symposium, held in Washington, 
DC, were optimistic. Eight foreign countries were repre- 
sented and the consensus is that gas bearings are well 
underway to becoming a prime component in many in- 
strument and machine-tool applications, as well as in the 
more specialized uses in guidance systems and atomic 
There is still much to be learned about their 
operation but successful applications are beginning to 


reactors. 


mount up. 


WHAT IS A GAS BEARING? 


It is a bearing whose rubbing surfaces are completely 
separated by a film of gas—usually atmospheric air because 
of its availability. Gas-lubricated bearings have been 
classified in the past as either hydrodynamic or hydro 
static type, but this is oil-lubrication technology and can 
cause confusion. New, preferred terms at the symposium 
are: “‘self-acting”, in place of hydrodynamic; and “ex 
ternally pressurized”, in place of hydrostatic. 

With self-acting types, rotation of sliding parts gen 
crates a film pressure within the clearance spaces of the 
bearing to cause separation of the surfaces and load-carry- 
ing capacity. Load capacity varies with speed, presenting 
a problem when the bearing is started up, or at very low 
speeds. However, construction is simple 

With externally pressurized types, air or gas is supplied 
under pressure to the clearance space in the bearing. Load 
capacity does not depend upon speed but on practical 
limits of gas pressure and volume. Successful construc- 
tion of a thrust bearing with a unit-load-carrying capacity 
as high as 50 psi was reported by Professor Dudley Fuller 
of Columbia University (shown schematically above). He 
feels that there is no reason why this value, the highest 
reported so far, cannot be exceeded 


Extreme-Temperature Applications 


As Fuller pointed out, gas bearings have many advan 
tages over other types. They can operate at extremes of 
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PRESSURE DISTRIBUTION 
P,— SUPPLY PRESSURE 
P, — RECESS PRESSURE 
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110 Psig 
100 Psig 


EXTERNALLY PRESSURIZED THRUST BEARING 


temperatures—cither very high or very low. Applications 
450 F to as high 
as 3000 F. Gases are stable over these temperatures and 
do not undergo changes of phase—in fact, they show a 
small increase in viscosity with temperature rise, which 
is favorable for high temperature operation 


are being contemplated from about 


High-Speed Applications 

Gas-lubricated bearings have very low friction—im 
portant in instrument applications. This feature makes 
high operating speeds practical because low friction means 
low heat generation and power consumption. G K Fisher 
of Analogue Controls, Inc, Hicksville, NY, reported that 
development work is underway to build a small, high- 
speed rotor system capable of operating between 400,000 
and 500,000 rpm. He privately feels that speeds up to 
1,000,000 rpm are around the corner 
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IN INSTRUMENTATION 


Several interesting applications of air bearings to meas- 
uring instruments were reported by M Graneek and J Kerr 
of the National Engineering Laboratory, Scotland: 


Roundness measuring 


Problem here is to keep the axis of a rotating measuring 
head fixed in space, to a high degree of accuracy, under 
constant radial load. Pre- 
loaded ball bearings were 
not employed because vi- 
brations are easily trans- 
mitted to the measuring 
head. On the other hand, 
air in a gas bearing acts as 
a cushion to damp vibra- 
tions. 

Other reasons for air 
bearings include: extreme 
accuracy of movement, at- 
tained without need for 
high-precision manufac- 
ture; accuracy does not 
alter with time because no 
wear takes place—the life 
of the bearing appears un- 
limited. 

Degree of accuracy can be gaged from the fact that 
movement of the measuring-head axis was found to 
lie within a circle of radius less than 0.000,005 in. 

Ihe air bearings have a radial series of air-admission 
holes of 0.025 in. dia. At point where each supply jet 
enters the bearing bore, a small pocket, approximately 
4 in. square and 0.005 in. depth, is machined to improve 
load-bearing capacity. Radial clearance in each bearing 


ROUNDNESS 
MEASURING MACHINE 


PITCH-MEASURING MACHINE 


With BALLBEARINGS 








i A ,* A i i 
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is 0.001 in. With air-supply pressure of 60 psi, loads 
up to 25 Ib can be safely applied in a radial direction 
Che unit will be manufactured commercially by Optical 
Measuring Tools, Ltd, Maidenhead, England 


Automatic pitch-measuring 


Machine is for measurement of pitch errors in stand- 
aid lead screws. Air bearings were chosen because the 
carriage or saddle must move without stick-slip friction 
effects. Ball bearings were first employed, but later re 
placed by flat, externally pressured, air-bearing pads at 
each corner of the carriage. The air bearings keep the 
amount of rolling, pitching and yawing of the saddle to 
a minimum, as shown below at left 

This technique should have useful applications in 
machine tools, especially those designed for computer 
control, where elimination of stick-slip friction would 
be an asset. 


Fractional-hp Dynamometer 

It measures torque to an accuracy within 0.1 percent 
of full-load torque. Complete unit is cradled on air- 
lubricated trunnion bearings, 5 in. dia, and 1 in. in 
length. Radial clearance is 0.001 in.; air-supply orifices 
are 0.020 in. dia, with small pockets at inner ends. 
Thrust bearings are also employed, each with three 
supply orifices of 0.020 in. dia, connected together by an 
annular groove, 4 in. wide and 0.005 in. deep 


In Satellites and Missiles 


First American satellite was guided into its orbit by a 
system employing air bearing Results were so satis 
factory, said H C Rothe of the Army Ballistic Missile 
Agency, that the Army is now employing air bearings in 


accelerometers, gyros, pendulums and test equipment 
Satellite applications are a tough testing ground for 
the bearings because they must have low friction torque, 


and function properly under severe environmental con 
ditions, high accelerations and random vibrations. The 
bearings must also withstand storage for long period: 
and transportation without special precautions 


DEVELOPMENTS IN ENGLAND 


Results of an investigation of various types of ga 
bearings were reported by Dr S Whitley of the United 
Kingdom Atomic Energy Authorit 

Plain journal bearings consisting of a plain cylinder 
have adequate load capacity but poor vibration prop 
erties 























WITH AXIAL SLOT 


Axial slots along upper surface of plain cylinder im 
prove vibration properties without loss in load-carrying 
capacity. (CONTINUED ON NEXT PAGE) 
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WITH CIRCUMFERENTIAL GROOVES 


Circumferential grooves machined into the bearing 
surface, improve whirl characteristics—but grooving does 
reduce load-carrying capacity. 

Spiral-groove thrust plate works on the same principle 
as any stepped thrust plate, except that the pressure rise 
developed by the grooves is in the radial direction in- 
stead of the circumferential direction. These bearings 
are easy to manufacture (the grooves are circular arcs 


SPIRAL-GROOVED THRUST PLATES 


and are much deeper than in conventional stepped 
bearings) and do not suffer from side leakage because 
the groove pattern is axially symmetrical and forms a 
closed loop. 

Externally Pressurized Bearings based on the recom- 
mendations of Shires in 1949, have two rows of eight jet 
holes as external restrictors. Exit holes of the jets are 
flared sufficiently to ensure that the smallest area pre 
vented to the gas flow is in the jet itself. Thrust plate 
is based on similar principles, but the exit holes of th« 
jets consist of shallow circumferential grooves whose 


SLOT AND JET THRUST PLATE 


main purpose is to equalize pressure circumferentially 
and to ensure radial flow conditions. For minimum gas 
flow, the jet holes are situated on the geometric mean 
diameter of the inside and outside diameters of the 
plate. 


LATEST ON MATHEMATICAL SOLUTIONS 


The Reynolds differential equation, which ties down 
factors influencing gas-bearing performance, cannot be 
solved directly. Each year, a few more engineers with 
a strong mathematical background present what they 
believe to be more accurate approximate solutions. Some 
of the latest are: 

Dynamic Stability Aspects of Gas Lubricated Journal 
Bearings, B Sternlicht and H Poritsky, General Electric 
Co.—Solutions of Reynolds equation for cylindrical jour- 
nal bearings in which a “squeeze film” velocity is in- 
cluded and the fluid is assumed to be compressible. 
From this, damping and elastic properties of the fluid 
film are established. Theory is compared to existing 
experiments. 

Numerical Analysis of Gas Lubricating Films, W A 
Gross, IBM—a numerical approximation of the Reynolds 
differential equation produces a difference equation 
which is then applied to self-acting gas bearing films. 
Agreement between experiments and computed data is 
presented in graphic form. Detailed treatment is given 
to the properties of self-aeting plane, tapered land, and 
step slider bearing films (such as the effects of slender- 
ness and film thickness ratios) and of driving surface 
velocity upon bearing load. Some friction and center 
of-pressure results are also given 

On High Speed Self-Acting Gas Bearings, N Tipei 
and V V Constantinescu, Bucharest, Roumania.—Meth- 
ods of linearizing the pressure equation for gas-lubri- 
cated bearings to simplify design formulas but still 
maintain sufficient degree of accuracy. Also, gas lubri- 
cation in the turbulent regime at high speed is analyzed 
by using the Prandtl’s mixing length theory. 

Theory of the Self-Acting Gas Lubricated Journal 
Bearing of Finite Width, A. Slibar, Technische Hochs- 
chule, Stuttgart, W. Germany.—By restricting the di 
mensionless eccentricity ratio to small values, Slibar was 
able to obtain a workable solution to the non-linear 
Stokes-Navier equations for the flow of the gaseous 
lubricant. The solution is in the form of an infinite 
series in terms of increasing powers of the eccentricity 
ratio, and it satisfies all boundary conditions. 

A graphical representation of the analytical results is 
also included to simplify use of the equations by the 
designer. 


EDITOR’S NOTE—Although copies of the papers presented 
at the symposium were not made available to the public, 
complete proceedings will be published in the near future 
For information, write to Prof Dudley Fuller, Columbia University, 
N. Y., or to the Franklin Institute, Philadelphia. 

The symposium was sponsored by the Office of Naval 
Research in cooperation with 9 government agencies. This 
same group has set up a research program at Franklin 
Institute. For details, see Lubricating With Air, Nov 25 ‘57, 
p 99. 
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DESIGN FEATURES 
IN NEW PRODUCTS 


Eccentric Drive 
Speeds Shutter Action 


Controlled acceleration permits opening and closing 
motions of shutter to be made at higher speeds, yet 
provides gentle braking action. New shutter drive 
increases efficiency 30% over older shutter. 


Efficiency of a shutter is based upon the ratio of effective time 
shutter fully open) to the total time of operation. At 1/500 sec 
conventional shutter efficiency is approximately 47%, Graflex 
1000 shutter is 67% efficient. Shutter incorporates a press-focus 
lever which opens both shutter and diaphragm leaves in one 
operation in either cocked or released position, without dis 
turbing prior diaphragm or shutter settings. Produced by Graflex 
Inc, Rochester, NY 


Shutter drive 

consists of four pinions which rotate on fixed pivot pin 
and are driven by a single ring gear. Each pinion is 
mounted on an eccentric which rotates in a bearing 
attached to each leaf. Attached to the bearing is a 
guide pin which moves in a curved guide slot. Rotation 
of the pinion and eccentric controls the shutter 
motion. Action of the guide pin in the curved 


auses the leaf to follow an elliptical path 





Leaf movement... 
is accomplished in four stages. In the fully closed 
position (A) the leaves are at rest and overlap each 
other. The run up portion (B) of the movement 1s 
accomplished by the first 86° rotation of the eccentric 
The leaves begin to open as the eccentric continues 
to rotate. Fully open shutter (C) is in the dwell 
phase for 40° of eccentric rotation. During this period 
the leaf is stopped and accelerated for the closing 
stroke. Completely closed shutter (D) is still moving 
and a further 64° of eccentric rotation is used to 
brake it to a st p 
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PRODUCT DESIGNS 


flying table + 
rotating turret + 


tape control 
AUTOMATE PRESS 


Multiple-punch press handles 60 x 120 in. sheets punching up to 30 holes per minute. 
Double-ended hydraulic pistons position work by moving 7000-lb carriage at 
600-800 in. per min. Work holders dodge press jaws automatically to permit 
punching outer edge of work sheet. 

Automatic press is rated at 100 tons capacity, handles plate up to ¥% in. thick 
using 15-hp drive motor. Turrets accommodate 24 to 36 die sets depending upon 
size. Hydraulic table drive is supplied by 25 hp variable-volume piston pump 
supplying 20 gpm at 2500 psi to a nitrogen-filled piston-type accumulator. 


Tape contol actuates stepping switches which not match transformer, error signal actuates car- 
energize selected taps on a transformer to riage-cylinder servovalve, moving carriage. When 
produce voltages that indicate desired table selsyn and transformer voltages match, carriage 
position. Geared-selsyns mesh with precision and cross slide stop. Press is produced by 
racks (0.002 in. error in 100 in.) on carriage Wiedemann Machine Co, King of Prussia, Pa. 
and cross slide to generate voltages indicating Controls are produced by General Electric Co, 
actual table position. If voltage from selsyns does Speciality Control Department, Waynesboro, Va 





Press is a C-type unit 

vith rotating turrets to accommodate a 
vide variety of punch and die set All 
velded steel-plate construction is used in 
the fram The main drive consists of a 
front-to-back crankshaft with the eccen- 
tr it the front connected to the ram 
by a pitman. The flywheel engages the 
rankshaft through an air actuated disk 
lutch. Multi-V-belt drive connects the 
flywheel and drive motor 

Dual turrets are operated simultaneously 


by a bevel-gear drive interconnected 4 
through a backshaft. Power for the turret ’ 1 


drive is supplied by a hydraulic motor Locating 
pins 

















furrel 





through reduction gearing and an ail 
operated clutch mounted on the back 


haft. An extension of the backshaft is Lower 
turret 


Bushing 








onnected to geared selsyns for automatic 
turret positioning. ‘The upper turret cat 
ries the punch holders which engage a 
I slot in the ram when in operating po- 
sition. The lower turret carries the die 
holders which are in contact with a bolster 
plate during punching. 

The turrets are located and held in 
punching position by air-actuated indexing 
pins which engage toolmakers’ bushings 
located 180° from the operating die sets. 
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Press table carriage ; 
is mounted on a fabricated-steel beam with a 
work support surface connected to each end 
All in-and-out movement of the work is achieved 
by moving the entire carriage. The beam carries 
a cross slide, with work holders, that provides 
movement of the work along the table 
In-and-out motion of the carriage is provided 
by two double-rod hydraulic cylinders. The rod 
ends are connected to the supports and th 
cvlinders are mounted on the carriage and move 
with it. The cylinders are hydraulically inter 
onnected and controlled by servo-valves. Th 
cross slide on the carriage beam is positioned by 
a similar double-rod hydraulic cylinder 
Gap between work surfaces is bridged by a 
swinging table that pivots out of the path of 
the work holders as they approach the turret 
Curved surface of the table is segment of an ar 
Table support * ~ rhis keeps the line of contact between the tabk 
_ ind the work at a constant elevation for the 
sreater part of its travel 


me en ‘ 
Work holders . . . . . ; th NOM, Ki od 
are mounted on the cross slide and travel ; part, ip | seman 
with it to move the sheet along the length 
of the table. Manually clamped to ma- 
chined ways, the holders may be shifted 
to the most suitable position for the work 
being handled. Proximity switches on the 
lower edge of each work holder auto 
matically unclamp the sheet and retract 
the holder to prevent interference be 
tween it and the turrets. The work hold 
ers are positioned so that there are always 
at least two holding the sheet 





A single, double-acting hydraulic cylin 
der in each work holder clamps and un 
clamps the work and retracts or advanc : - 
the jaws as re quired. With the piston rod Doudle-acting wre | 
fully withdrawn into the hydraulic cy) wae : 
inder (A), the jaws of the holder ar 
retracted and open. When the control 
valve atop the work holder is actuatéd 
the piston rod moves forward a total of 
12 in. The first 10 in. of movement (B 
brings the sheet-locater bumper into con 
tact with the work. The cammed surface 
on the rod extension starts to move th 
trip block upward and the locking pin 
starts to drop into position. The next 
4 in. of piston-rod travel (C) fully en 
gages the work-holder locking pin an 
brings the lower jaw of the clamp up to 
the bottom of the work. The work holder 
slide is now locked between the forward 
stop and the locking pin. The last 14 in 
of piston travel (D) clamps the workpiece 
between the jaws with a pressure of 2500 
Ibs. No adjustment for work thickness is 
necessary. A jaws-open limit switch is used | ~~ 
to hold the work holder in position (C) for | (D) 
loading and unloading operations 


4 
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PRODUCT DESIGNS 


Air Puts the Squeeze on Tiny Rivets 
i | 


Double plungers squeeze rivets into fragile 
assemblies to avoid breakage. 
Air cylinders eliminate motors, clutches and 
flywheels while maintaining precise stroke control. 


Bench mounted riveter uses automatic hopper or drum feeder 
to insert rivets, eyelets or any combination required for a 
specific job. Primarily used to install contacts and terminals 
in printed circuit assemblies, the riveter can be adapted to 
handle pins from 0.032 in. up to stainless steel rivets Y% in 
dia. Squeeze Riveter is produced by Aidlin Automation, Inc 
Brooklyn, NY 





Squeeze action 

is achieved by combining two riveters 

in one frame. Work is swaged between 
and lower plungers so that 

ng stresses are not transmitted to 


sile work, Upper plunger is operated 


fra 
by a simple lever and double-acting 
iir cylinder. Length of stroke is 
determined by an adjustable stop 
ittached to a knurled knob atop the 
housing. Stroke force can be varied 
by moving the pivot point of the lever 
in or out as required 

Ihe lower plunger is connected to a 
econd air cylinder by means of a toggle 
joint and bellcrank. The bellcrank is 
driven by a cam block mounted on the 
piston rod of the air cylinder. The 
vertical rack on the cam block drives a 
horizontal rack which positions the pin 
or rivet being set. Air for the double 
icting cylinders is controlled by a solenoid 
operated air valve tripped by foot-switch 








Typical workpiece 

shown consists of plastic connector 
strip to which two printed circuits are 
joined by swaged terminals passing 
through all three pieces. Comparison 
with coins shows size of terminals 
which are automatically fed, positioned 
and swaged by riveter 
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A PRODUCT ENGINEERING SPECIAL REPORT 


Fixed-shoe 


Flexible-shoe 


EQUATIONS AND 


COEFFICIENTS SPEED... 


DESIGN 
OF 
EXTERNAL— 
SHOE BRAKES 


Designers are taking a second look at the external-shoe brake—its higher 
braking-torque capacity and better heat dissipation. Here is a never-before- 
published design procedure, a “cook-book recipe” that reduces the usual 
lengthy analysis time to a matter of minutes. 


J. HIRSCHHORN, associate professor 
University of New South Wales 
Sydney, Australia 


Dcsigners have plenty of experience with external-shoe 
brakes. Such brakes have always been popular on cranes, 
hoists, elevators—in short, where ever braking is a vital 
part of equipment responsibility. And recently even auto 
motive engineers are taking a speculative look at them 
[he conventional automobile brake—the internal sho 
brake—as one engineer put it “tries to rupture the brak¢ 
drum from the first minute it is put into service.” 

Classical method of analysis is a lengthy process so 
here is an alternate method of calculation which makes 
use of new brake-coefficients to cut down design time, 
plus step-by-step analysis of three design problems 


Fixed vs Pivoted-Shoe Types 


In its simplest form, the external-shoe brake has its 
shoe fixed to a lev ted at one end. However, it is 
difficult to get even wear distribution in the shoes with 
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this type, hence the pivoted-shoe brake, in which the 
brake shoe itself swings on a pivot on the lever, is pre 
ferred. Because of its self-aligning properties, the pivoted 
shoe brake offers perfect pressure distribution—if di 
signed correctly—and it will follow the motion of a 
slightly out-of-round or eccentric drum without impo 
ing bending forces on the drum or lever 


PRESSURE DISTRIBUTION 


Certain assumptions are made here in developing 
brake-design equations—but they are not unrealistic for 
most applications: 

e Brake posts, shoes and drums are considered rigid 

e Wear is confined to the lining 

© Coefficient of friction is independent of pressure 

The fundamental law of pressure distribution, which 
forms the basis of the design methods described here, 
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EXTERNAL-SHOE BRAKES (conmnueo) 


states that pressure between brake drum and a given point 
on the lining is proportional to the radial component of 
the wear displacement at that point. 

This relationship is illustrated in Fig. 1. Assume that 
the shoe pivots through a certain angle because of wear 
on the lining. Displacements of points A and B (greatly 
exaggerated, of course) will be A-A’ and B-B’. Pressur« 
on these points, however, will be proportional to 
\-A” and B-B”. 

Displacement of a portion of the lining after a short 
time interval 8t when a certain amount of wear has taken 
place is shown in Fig. 2. Because of the linkage in 
volved, the wear movement of point A follows the path 
A-A’, and the elemental volume 6v worn off during the 
proc ess 1S 


br w (és) (AA") (cos @ 


w (és) (3m) (cos @ 


Chis volume is proportional to the amount of work 
5W performed on the element by the friction force dur 
ing the time interval &t 


sw (upwss) (2ersN 


where &N is the number of revolutions made by the 
brake drum during the time interval 

Because the product 2#r3N has the same value for 
ill points of the lining in contact with the drum, the 
pressure between lining and drum 


p @ am co 


The expression 5m cos ¢ is the radial component of 
wear displacement, thus establishing the previously 





Symbols 


perpendicular distance between pivot and 
line of resultant R, in. 

arm of F, with respect to brake drum center, in. 
resultant friction force on brake shoe, Ib 
constant; it relates pressure to wear displace- 
ment 

distance between pivot and drum center, in. 
drum revolutions, rpm 

pressure between lining and drum, lb/in.* 
resultant radial (normal]) force in brake shoe, 
lb 

brake drum radius, in 

resultant of P and F, lb 

effective length of lining, measured along 
drum periphery, in. 

foree applied to brake post by spring or brake 
mechanism, Ib 

restraining torque exerted by brake, Ib-in 
volume of wear, in.* 

effective width of lining, in. 

work, in-lb 

angle between positive x-axis and given 
radial line, deg 

coefficient of friction 

friction angle, deg 

angle between direction of shoe motion and a 
radial line, deg 

angle subtended by brake shoe, deg 











oe 
A ity . ‘ 
t2e>oae 


I-Pressure-displacement relationship 


2-Wear movement of a point on the lining 


3-Wear movement of shoe 
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stated law of pressure distribution. This relation may 
also be written in the form of an equation 


Fixed-shoe Brakes 


With fixed-shoe brakes, the hoe form in int il 
part of, or is rigidly attached to the brake post. Be 
cause of rigidity of the brake post, wear movement 
each point is perpendicular to radius L, whose cente! 
is at pivot C, and proportional to its length For examp! 


in Fig. 3, AA’ K.L, and BB’ K.L,, or generall 
K,] 


Combining Eq (1 ind 
ind from Fig 
therefore 


Distance between 
ter, n, 1s constant, 


in these form 


where y is the y-co 
Iq 

tion of ire 

off radially fro 


points is a circle of radius r 


m the y-axis at mid-p 
Pressure at any point 
of the pressure circle ita 


Thus, t 


through the point 
for the brake in Fig 
dicular O-y, and la 


Pressure at B ther 


Incidentally, the 
pressure is 
There is no f 
below D Also pivot point \ can be 
along the line O-D without affecti 
distribution, (but this doe: 
most uniform pt 
parallel to the chord 

ited in I g 5 ] 
more than 9 
between P 
ings have a more uniform pI 
quire greater width I 
ymmetrical pi 


ake segment BRAKE COEFFICIENTS 


Pressure forces acting on 
which provide the required 
ot the T¢ ul 
determined by the method 


Fig. 6, force dP acting o 
iP 


lines of action 
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EXTERNAL-SHOE BRAKES <conrnue) 


or, using Eq. 3 
dP = Kw sin 6 «ds 
Since ds is equal to 
ds =rdé 
Then 
dP = Kyor sin 6+ dé (5) 

This force can be resolved into components in the x and 
y directions 

dX = Kwur sin 6 cos 6 + dé (6) 

dY = Kgor sin®@ «dé (7) 


On integrating between the limits 6 = 0 and @ = @ 


Xo = Ker ( = *) 
6— sin 6 cos 6 
2 


Algebraic sum of force magnitudes is 


9 
2dP = f dP = Kor (1 — cos 6) (10 
a 0 


Terms sin® 6/2, (@-sin @ cos @)/2 and (1 — cos @) 
are called, respectively, the x, y and z coefficients, and 
save much time in design. These coefficients are listed 
in Table I for angular increments of 15°, and are also 
shown graphically in Fig. 7. 

If the brake shoe extends from @, to @,, as shown in 
Fig. 8, the x-component of resultant force P will be pro 
portional to the difference of corresponding x-coefficients 
The same applies to P, and the algebraic sum of force 
magnitudes. Thus, to find the direction and relative mag 
nitude of force P, values of Ax and Ay are determined and 
plotted along their respective axes, starting from O, and 
using any suitable length to represent a “force unit”. 
Positive x-axis is given by the direction from C to O 
(see Fig. 8). Vector sum of Ax and Ay is the required 
resultant P in “force units”. 


Yo = Kwr 


Resulting friction force F is equal to the product pP, 
and perpendicular to P. Line of action of F can be deter 
mined by taking moments about O and by noting that 
the algebraic sum of moments exerted by the compon 
ents is equal to the moment of resultant F. Thus, dis 
tance f in Fig. 8 can be determined from the equation 


Az 
=f - ll 
f P (11) 
Both Az and P are expressed in the same force units. 
Force F may now be drawn in, and P and F combined to 
give resultant R, whose magnitude, in “force units”, can 
be found by scaling. 


BRAKE TORQUE 
Thus far, results of the analysis have been purely 
qualitative. The restraining torque to be exerted by the 
brake must be considered for quantitative results. A 
double-shoe brake is shown in Fig. 9. Equation for the 
restraining torque is 
T = Ria, + Rrar 
Resultants R, and Ry can be expressed in terms of 
forces S, and S, exerted on brake posts by a brake mech 
anism or spring (subscripts L and T pertain to leading 
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and trailing shoes). If the brake is equipped with a 
closing (extension) spring, then S, = S; = S, a condi- 
toin which will be assumed in subsequent calculations. 
By taking moments about the pivots, the following rela- 
tions are obtained: 

Rr = S (c/bz) 

Rr = S (c/br) 
where distances b,, by and c are defined in Fig. 9. 


Hence 
"Wy au ar . 
af Lied (12 
7 se[ br + | 12) 


All distances in Eq (12) are scaled from the drawing; 
then, spring force S and shoe forces R; and Rg are cal 


TABLE | — BRAKE COEFFICIENTS 





2 


000 


588 |“ 


250 
375 
467 
500 
467 


250 


000 


FSSSESSSSNSBsss | * 


250 


467 
500 


SHA wumwwuw=asOSSOSS 


ooS99999999990909009000 
VM wm wa maw san GOSSOee 











“Hnagana 
ee: | 


Broke coefficients 


6-—degrees 
7-Plot of brake coefficients 
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culated from the scaled data. In general, Ry and R, will 
have different magnitudes and directions, resulting in a 
bending effect of the brake drum shaft 

Having found the magnitudes of the forces, the force 
scale, which is the value of a “force unit”, may be de- 
termined from 


magnitude of force (lb) 


: (13) 
le ngth of vector (force units ) — 


force scale 
Value of the maximum pressure, which is a function 
of the brake drum radius, is given by 


force scale 
ur 


maz 


From this the pressure scale is determined 


PROBLEM: design of a fixed-shoe brake 


® Here are the data usually known to the designer. Sec 
Fig. 8 and 9 for construction layout 

Restraining torque ] 3000 Ib-in 

®Brake drum radius r = 6in 

®Width of lining 3 in. 

®Moment arm of spring e = 1l5in 

®Coefficient of friction np = 03 

*Lining angle ¥ 90° 

*Pivots C are so placed that @: 165° and 6, = 75 


Determine the following 

e Spring force, $, necessary to develop the required 
restraining torque 

e Maximum pressure intensities on each shoe 

e Unbalanced force on the brake drum. 


Solution 


Step 1—Brake coefficients are employed to find posi 
tions and magnitudes of P, F and R. From Table 2 


x ¥ z 


0.033 1.565 1.966 


75 0.467 0.530 0.741 


6; 62 0.434 1.035 1.225 


Therefore Ax 1.434, Ay 1.035. These values are 
iaid out to scale, as shown in Fig. 8, and the magnitude 
ind direction of P are obtained. P is scaled as 1.12 units. 

Distance f from Eq (11) is 

4 6) (1.225) /1.12 6.55 in. 
P) 0.336 units 
7 


units (scaled 


P=4 
R l 


1 


Construction in Fig. 8 is for the leading shoe. Because 
of symmetry, forces on the trailing shoe have the same 
magnitudes (in force units) as those on the leading shoe 
The only difference between the two force systems lies in 
the different directions of the friction forces, as indicated 
in Fig. 9 

Step 2—Having drawn in forces R, and Ry, the various 
lengths required for the calculations are scaled off. Here 
@, = ae = 1.90 in.. b, 6.10 in., by = 8.00 in. These 
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9-Double, fixed-shoe brake 


lues are substituted into Eq. 12, giving 


g 
S 365 lb, R, 895 lb, Ry 680 Li 
Force scale for the leading shoe is 895/1.17 
force unit and 
76: 
— 42.5 lb/in.* 
18 


Corresponding values for the trailing shoe 


650 
1.17 


580 L 


i = 32 lb/in.? 

Unbalanced force on the brake drum is opposite to the 
resultant of R, and Ry. In this example the unbalanced 
force has a magnitude of P, 200 Ib, and acts in the 
direction shown on Fig. 9 

Generally, forces exerted by the shoes on the drum a1 
not equal and cause bending of the drum shaft. Forces 
may be nearly balanced with special designs, such as the 
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EXTERNAL-SHOE BRAKES <conmnueo) 


triple-link brake, Fig. 10. With proper lever ratio g 
ear movements of both shoes can be made approxi 


mately equal, thus minimizing the unbalance. 


PIVOTED-SHOE BRAKES 


In this type of brake the shoe is pivoted off the brake 
post, Fig. 11. It makes the problem of finding th« 
pressure distribution on hinged shoes much more com 
plex than for fixed shoes because wear movement of the 
hoe is the result of two movements occurring simul 
tancously—one about the post pivot C, the other about 
the shoe hinge M (link CMN is a rigid member pivot 
ing off ¢ 


I'he method used here is based on the equilibrium con- 


dition that the resultant R of all normal and friction 
forces on the lining must pass through the center of the 
hoe hinge M. Forces related to each of the two com 
ponent movements are determined sepaiately and their 
relative magnitudes are adjusted, so that on their super 
position a resultant force is obtained which satisfies the 
ibove condition. 

l'o clarify the procedure, dimensions of the pivoted 
hoe brake in Fig. 1] are chosen so that the forces related 
to the movement about the brake post pivot are the 
same as in Fig. 8. Thus, with respect to point C, forces 
F., P, and resultant R, will have the same locations, 
directions and magnitudes as forces F, P and C in 
Fig. 8 


Action of R, will cause a clockwise wear-movement 


about the hinge, increasing the pressures on lower half 
of the lining and decreasing pressures on the upper half 


‘hus, the contribution of the movement about the hinge 
M to the total pressure may be regarded as positive below, 
ind negative above line M-O 

l’orces related to the movement about M are also 
determined by means of brake coefficients. In this cas« 
the x-axis has direction M-O, Fig. 12, and the y-axis is 
directed towards the positive pressure region. Here @ 

5 135°, therefore from Table |] 


Values Ax 0 and Az 0 are obtained only if the 
shoe is symmetrical about the M-O line, a condition 
satisfied here. Because Ax 0, the force Py Ay 
0.28 units, and the friction force Fy pPy 0.084 
units, directed to the right. Because A; 0, arm of the 
friction force with respect to O is zero, so that Fy passes 
through O. Py and Fy combine to a resultant Ry, 
of 0.29 units passing through O as shown in Fig. 12 
(Explanation for Az 0 is that the “negative” forces 
on the upper half of the shoe balance the “positive” 
forces on the lower half 

Method of superimposing the force systems of Fig 
11 and 12 is shown in Fig. 13. Resultants Re and Ry 
intersect at point I. Equilibrium conditions require that 


o/h, 


1O-Triple-link brake 


Il-Pivoted-shoe brake 





|2-Forces with respect to pivot M 
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13-Resultant of forces with respect to pivots 
Cand M 


Pressure circle 
reloted to C 





teloted to M 


Resu/tont pressure 
circle 


14- Adjusted pressure circle 


Pressure distribution due to 
rotation about pivots C Final pressure 
aistribution 


I5- Pressure distribution for a double, 
pivoted-shoe brake 
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their resultant R pa through pivot Ml. Hence I-M 1 
the line of action of this resultant 

If Re is set off from I, a force of magnitude R’y, act- 
ing in the line of action of Ry, must be added to it to 
furnish a resultant along I-M. Force R’y is the scale 
adjusted value of Ry; accordingly, the radius of the pres 
sure circle related to the wear movement about M must 
be adjusted in the ratio R’y/Ry. In the present case 
R’, measures 0.17 units and th le-adiustment facto 
is 0.17/0.29 0.59 

Che adjusted pressure circle is shown in Fig. 14. Re 
sultant pressure distribution is represented by a single 
circle, whose main diameter (originating at O) is the 
vector sum of main diameters of the two component 
circles 

lhe complete picture is shown in Fig. 15. Pivoting 
the shoes has a very beneficial effect on pressure dis 
tribution. On both shoes, maximum pressure has moved 
close to the horizontal center line. On the leading shoe 
t overshot the mark a little, and on the trailing shoe 
it did not quite reach it. By moving M nearer to the 
drum, conditions could be further improved. To obtain 
the best distribution (where p is along O-M) the 
shoe would have to be hinged at distance f, from O, 
which can be determined by means of brake coefficients 
Construction for location of point I is shown in Fig. 16; 
values of f, for different angles w are tabulated below 


. 70 80 100 


f;/r | 1.05 | 1.08 i S208 


In practice pivoting the shoe at M, could present 
ome difficulty because the distance between M, and 
drum periphery is rather small, thus precluding use of 
ordinary hinge pins. For example, in a 10-in brake and 
vith ¥ 90°, clearance between M, and drum is only 

in. However, if the hinge is placed as close to the 
drum as possible, very satisfactory pressure distributions 
ire obtained. As wear progresses, conditions will con 
tinue to improve. It will be assumed, from this point 
on, that the shoe arrangement is symmetrical about the 
horizontal and vertical center lines 

Referring back to Fig. 15, analysis reveals two interest 
ing facts regarding the position of I, and I, 1) they 
are equidistant from O; (2) their position depends only 
on ¥ and » (not C). Because of the equidistance, forces 
R, and Ry are always parallel to one another 

Implications of the second property are even more 
startling: Because I-M is the line of action of the resultant 
shoe force, and the position of I is independent on the 
position of C, it follows that pivot C has no influence 
whatsoever on the shape of the pressure distribution 
curve 

Difference in the moment-arms b, and by causes forces 
R, and R; to be unequal and, therefore, cause bending 
of the drum shaft. Complete balance of forces is achieved 
by locating the post pivot rtically, | 
ensures equality of the moment arm 
the two shoes are now equal, the terms “leading” and 
trailing” become meaningles 

With the post pivots at he brake exert equal 





EXTERNAL- SHOE BRAKES <owrwue) 


16- Construction for locating force-center 


restraining torques in both directions of rotation, and 
is consequently called an “equal-action brake”. 

With the post pivots offset to C’, forces are still in 
complete balance, but the brake exerts a larger torque 
in the indicated direction of rotation than in the opposite 
sense. This can be seen by leaving the sense of rotation 
unchanged, and moving the pivots to C” on the other 
side of the vertical through M. Here b’ < b”, hence 
R’ > R” and T’ > T”, even though spring force S 
remains the same. 

Brakes with offset pivot points are consequently called 
a “‘differential-action brake”, and are sometimes employed 
in cranes where the braking torque for lifting need not 
be as great as for lowering. 


PROBLEM: design of an equal-action brake 


® A hoist is powered by a 30 hp motor running at 720 
rpm. Design an equal-action brake to be mounted on 
the motor shaft, and to exert a torque 25% in excess of 
the full-load motor torque. Use a heat generation rate 
of 0.5 hp per in.” of lining area. (This is equivalent to 
16,500 ft-lb/min.-in.’, based on the nominal speed, a 
figure commonly used in crane design ) 

Lining angle is to be ¥ = 90°, and the width of the 
lining, w = 1/2. Coefficient of friction » = 0.3. 


Solution: 

© Calculate the required lining area: 

Or ‘ 
whe Ss = 75 in. 

@ Calculate the brake drum radius: 

Because ¥ 90°, the total peripheral length of lining 
s nr; and with w = 1/2, A r’/2, hence r = 48. 
Make r = 7 in. 

e Calculate the brake torque: 


_ 63,000 hp 


r _ 63,000 (1.25) 30 


a = 29 ’ 
N 220 3280 Ib in. 


e Lay out the brake on the drawing: 

Locate M, and I as in Fig 16, and measure the couple 
and force arms. (In this case f, 7.7 in., but M was 
placed 8.25 in. from O) 
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| 7- Equal-action brake 


e Calculate the shoe force: : 

R(4.4) = 3280, and R = 745 bb. 

e Calculate the spring force: 

S(18) = (745)(7.7), and S = 320 lb. 

(Length of b is 7.7 in., it is pure coincidence that 
b = f,) 

By placing the pivot M so close to M,, a satisfactory 
pressure distribution is ensured. * 


PROBLEM: design of a differential-action 
brake 


® Determine the spring force S’ required to produce the 
same torque as in the equal-action brake—but with C 
moved 3 in. to C’. Also, determine the torque for the 
opposite sense of rotation 


Solution: 


Torque is the same as before; therefore, the spring 
forces will be in the inverse ratio of the force arms 


b. Thus, 


6.8 6.8 
S’ = S) = (320) = 282 2 
77 | 77° 62 & 


Reversing the direction does not change the spring 
force; hence the torques will be in the inverse ratio of 
the force arms b; therefore: 


. Oe 6.8 
"= = (3280) = 2 b-in. 
7 36 (T") ( a6 ) 3280) 600 lb-in 


Wear rate on each shoe will be equal, even though 
braking torque will vary with sense of rotation. o 


EDITOR’S NOTE:—For speedy methods of designing internal- 
shoe brakes and clutches see: 


Graphical Method for Shoe Brake Design, Mar. ‘56, p. 142. 
Center-of-pressure concept determines equilibrium of forces 
quickly and accurately. Included are six sample problems. 


Expanding-Shoe Friction Clutch Design, Mid-Oct ‘55, p E-13. 
Design details of a clutch (or brake) in which internal shoes 
are rigidly fixed to a spider keyed to a driven shaft. 


REPRINT COPIES of this report are available for 25 cents 
each by cddressing Readers Service Dept., Product Engineering, 
330 W 42nd St, New York 36, NY. 


CIRCLE 83 ON READER SERVICE CARD-—> 





Style is stainless steel 


Stainless Steel is the only surfacing material with a hard lustrous 
finish that is always in style, withstands exposure to all kinds of 
wear and has a low maintenance cost for the life of the building. 
No other metal offers the freedom of design and fabrication, 
economy of care and the durable beauty that serves and 

sells like Stainless Steel. 


McLOUTH STEEL CORPORATION, Detroit 17, Michigan 

















McLOUTH STAINLESS ST EEL 


HIGH QUALITY SHEET AND STRIP 


for architecture 





TSW running 
from 1/10 


The new Cramer Type 632 running 
time meters, or time-totalizers, offer 
a simple, accurate means of record- 
ing elapsed time in many industrial 
or laboratory operations. They are 
applied to forecast the need for repair 
or servicing of equipment, to record 
total operating time or down time, 
and to supply time data for check- 
ing the operating performance of any 
circuit, machine, or electrically-pow- 
ered system. Direct current and 400- 
cycle alternating current units, avail- 
able in limited time ranges, fulfill 
the need for monitoring laboratory, 
military and experimental equipment 
where portability is often important. 


Operation 

A Cramer constant-speed motor 
drives a precision drum-type counter 
when power is applied to the motor 
circuit. From the instant the motor 
circuit is closed, elapsed time is 
recorded on the counter, in the total 
ranges and unit counts shown in the 
table below. The high-torque and 
instant start-stop characteristics of 
the motor assure reliable accuracy 
at all counter speeds. Control cir- 
cuits to the motor can be arranged 
to operate the counter during equip- 
ment running time, during idle time, 
or during any specified operational 
phase. 


Features 


TIME RANGES 9,999.9 seconds to 
99,999 hours (see Table). 

MOTOR RATINGS 
50, and 25 cycles. In limited time 
ranges, motors are available for 1 15v 
400-cycle ac, or for specified voltages 
between 6 and 32v de. 

RESET — optionally available, in all 
time ranges. 

piats — Chinese square (illustrated ), 
or standard round. 

MIL-SPEC UNITS — available in hermet- 
ically sealed construction, to meet 
applicable specifications of MIL-E- 
5272A. 


time meters register 
second to 99,999 hours 


TYPE 632 


Also available with 


standard round dial 





115 or 220v ac, 60, 


TYPE 632 TIME RANGES 


COUNTS 


TOTAL 








1/10 sec. 
1 sec. 
100 min. 
10 min. 
min. 
10 hr. 
hr. 





9999.9 sec. 
99999 sec. 
999.99 min. 
9999.9 min. 
99999 min. 
9999.9 hr. 

99999 hr. 








and for 1/100-second accuracy, the Type 691 precision stop clock 


In scientific research, and in many in- 
dustrial and military applications 
requiring extremely precise time total- 
izing, Cramer Type 691 performs the 
same basic function as Type 632 but 
with still greater accuracy and flexibil- 
ity. Total time ranges are either 60 min- 
utes or 60 seconds. The inner scale on 
the dial reads directly in minutes or 
seconds. The outer scale reads either 
seconds or .01 minute for the 60-min- 
ute units, or .0O1 second for the 60-sec- 
ond unit. Reset is electrical, in 1/10 


second, actuated either remotely or by 
a dial pushbutton. Motors, clutches and 
solenoids are available for all standard 
ac voltages and frequencies, and for 28 
volts dc. One or two load switches 
(SPDT) are optionally available, for 5 
amps at 115 and 230 volts ac or 2 amps 
at 28 volts dc. For load-switch oper- 
ation, cams are precision cut to exact 
user specifications. Military units are 
available in hermetically sealed cases, 
to meet vibration, shock and other 
requirements of MIL-E-5272A. 


TYPE 69 


CRAMER CONTROLS 


CORPORATION 


mt \j — 
Ro TY 


7; 


0% 


AN 


TMi 


Ww 
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Box 7, Centerbrook, Connecticut 
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... @ Completely new engineering material offering 
a combination of properties unmatched by any other thermoplastic 





This is Du Pont Delrin: 


“Delrin” acetal resin is a highly crystalline, stable 
form of polymerized formaldehyde. This com- 
pletely new material offers you metal-like me- 
chanical properties, such as a high degree of 
strength and rigidity, plus other properties that 
metals do not possess. 

The combination of properties offered by 
“Delrin” is unequaled by any other thermoplas- 
tic. For example, “Delrin” has high dimensional 
stability, tensile and flexural strength, resilience 
and toughness. Most importantly, “Delrin” re- 
tains these desirable properties under a wide range 
of service conditions—temperature, humidity, 
solvents and stress. 

Over the past three years, “Delrin” has been 


Typical performance and production advantages of “Delrin” 


A brass part in a commercial 
flush valve was duplicated in “Del- 
rin”. This part operated perfectly 
for 18 months—the period of test 
although it was completely and 
continuously immersed in water. 
The outstanding dimensional sta- 
bility of “Delrin” under a wide 
variety of service conditions has 
also been proved, for example, in 
showerheads (continuously run- 
ning water at 150°F.), and movie 
projector gears (run over 2,000 
hours at ambient humidity). 


This textile solution pan is ordi- 
narily made of stainless steel. It 
must have resistance to oils and 
organic solvents, a clean, smooth 
surface; it also requires several 
threaded inserts plus other details. 
In normal quantities, stainless steel 
pans cost approximately $25 each. 
Injection molded in “Delrin”, the 
cost was quoted at about $3 each. 
Testing showed that “Delrin” pro- 
vided the required finish without 
machining, the needed solvent re- 


sistance,plus a weight saving of 75%. 


A zinc die-casting mold was used 


to make this instrument cluster of 


Delrin’. Weight was reduced over 
the zinc component by almost 80%. 
In addition to manufacturing econ- 
omies, further savings in assembly 
are indicated: self-tapping screws 
can be used, since the creep resist- 
ance of “Delrin” prevents loosen- 
ing or stripping. These clusters can 
be molded in integral color or 
painted, and with a conventional 
mold would require little, if any, 
mechanical finishing. 


Aerosol containers made of 
“Delrin” were shelf-stored for over 
a year; others stored for 3 months 
at 130°F. In both cases, the con- 
tents were still completely dis- 
chargeable. “Delrin” retains its 
strength and toughness for long 
periods, even when exposed to ele- 
vated temperatures and organic sol- 
vents. Equally important are the 
new opportunities for high styling 
opened by “Delrin’’—the freedom 
to design in new shapes and inte- 
gral colors to suit purchasing trends. 





tested in hundreds of end-use applications by a 
host of industrial concerns. These tests have con- 
firmed that parts made of “Delrin” can compete 
on a performance and cost basis with parts made 
of many metals, rubber, glass or wood. Of the 
various end-uses tested, 75° would normally be 
made of metal and another 10% of rubber, glass 
or wood. These tests have resulted in many ap- 
plications of “Delrin” now being readied for 
commercial production 
ings, housings, containers, plumbing and hardware 
parts, pump impellers, “squirrel-cage” blowers, 
door handles, clothing fitments and many others. 

In addition to metal-like performance, “Delrin” 
offers you the manufacturing economies inherent 


including gears, bear- 


in the production methods of the plastics indus- 
try. “Delrin” is easily injection molded, extruded, 
blow-molded or fabricated with conventional ma- 
chine tools. 

Illustrated below are a few of the applications 
of “Delrin” which have undergone extensive field 
service tests. The performance and economies 
listed were indicated during comparative evalua- 
tions made with materials in use at the time of the 
tests. These applications, together with additional 
data on the following page, may well suggest 
ways in which this versatile new engineering ma- 
terial can help you improve a product, lower its 
cost or develop new designs for your profit. Your 
inquiry is invited (see coupon on next page). 


evaluated during three years of field tests... 


Accessories usually made of met- 
al, such as automotive window this “squirrel-cage’’ blower 
cranks and refrigerator door han- 
dles, can be economically mass- 
produced in “Delrin” by injection 


Industrial components such 


well as a variety of gears, bearings 
and other mechanical parts—have 
demonstrated the ability of “*Del 


Clothing fitments, such as zip- 
pers, clasps and snaps, are also 
the manufacturer new styling and readily and economically molded 
and the home in “Delrin’’. Stiffness, toughness 
and resistance to heat, body oils 


Plumbing fixtures made of **Del- 
rin”, such as this showerhead, offer 


design advantages 
owner new latitudes in bathroom 


molding. “Delrin” provides re- 
quired strength and rigidity. In- 
tegral colors, a variety of surface 
effects and functional details can 
be produced in one operation. 
Less weight, improved styling, de- 
pendable performance and poten- 
tial cost savings are made possible 
by “Delrin”. 


rin” to compete with various met 
als on a performance and cost basis. 
“Delrin” offers excellent fatigue life 
even when immersed in oil or water 
Rapid production of lightweight, 
intricate components by the injec- 
tior molding process can lead to 
substantial manufacturing econo- 
mies with “Delrin”. 


décor. Injection molded in integral 
color, fixtures made of ‘Delrin’ 
assure builders and home owners 
of long-term dimensional stability 
freedom from rust and mineral 
build-up. Modern in design, they 
are durable and dependable in serv 
ice, and provide opportunities for 
potential cost savings 


and perspiration make “Delrin” a 
logical choice for such uses. Your 
customers would welcome the light 
weight, colorability and warm-to 
the-touch benefits “Delrin” offers 
Extensive field tests have demon 
strated that “Delrin” 
the most promising new materials 
available to the fitments industry 


is one ol 





TYPICAL PROPERTIES OF 


— 68°F. 
73°F. 
158°F. 
— 40°F, 
73°F. 
— 68°F. 
73°F. 
158°F. 


Elongation 


Impact strength, 


and yield point, 
Compr essive stress 
at 1% deformation 

deformation 

a 
170°F. 
e- 250°F. 
100% RH 73°F. 


Flexural strength 


a 


Flexural modulus, 


Sheer strength 
inet itt "$264 psi 
66 psi 

Fatigue endurance limit, 
50 to 100% RH 70°F. 


__100% RH_150°F. 


Water absorption, 
24 hours immersion 


Heat distortion 
temperature, 


“equilibrium, 50% RH — 


equilibrium, immersion, 77 F. 


Specific gravity 


Rockwell hardness 


Flammability ae 
Melting point (crystalline) 


Flow temperature 


0638 
D638 
0638 
D256 
D256 
0638 
D638 
D638 


D695 


D790 
0790 
D790 
D790 


BOO Xx 
1 
1 7 
3 
1.2 ft.lb. /in. 1.8 ft.lb. /in. 
1.4 ft.lb. /in. 2.3 ft.lb. /in. 
14,700 psi 
10,000 psi 
__7,500 psi 





5,200 psi 
18,000 psi 
410,000 psi 
190,000 psi 
90,000 psi 


~ 360,000 psi_ 





Deformation under load 
(2,000 psi at 122°F.) 
Coefficient of linear thermal 
expansion 


Taber abrasion 
(1000 load, CS-17 wheel) 


Thermal conductivity 
heat 
Modulus of rigidity 
's ratio 





Dielectric constant, 73°F., 
102-10° cps 

Dissipation factor, 73°F., 
102.105 cps 
Dielectric short time 
Volume resistivity 

Resistivity 





7. E a. R | N’’ ACETAL RESIN 


4.5 x 10-5 “F. 


20 mg/1000 cycles 
1.6 BTU /hr. /sq. ft./°F./in. 
Ib. 
psi 





3.7 


.004 
V /mil 
6 x 10" ohm /cm 
2 x 10!3 ohm 


: 14,100 psi 


Arc resistance 


129 seconds (burns) 





D732 9% oa a 
0648 
0648 

5,000 psi 


_ 3,000 psi 


D570 


0.12% 
0570 


D792 
D785 
D635 


— M94,R1200— 


1.1 in. /min. 


ae 


~ 363°F. 


D569 





Permeability: 


Resistance 


to Organics 





P Factor at 73° F 


Ww. 

ater —— 19 {gms loss/24 hrs/100} 
Ethanol 0.2 in? area mil thickness 
Freon® 12-114 (20/80) < 0.2 Determined on bottles ~ 


- with 35-50 mil wall 
Methy! Salicylate 0.3 











| thickness } 





Room Temp. 122° F 
( 12 $7 


Toluene = 2.6 2.8 | % wet. gain—12 mo. 


Fo dA . total immersion Vol. _ 
Acetone a 49 2.6 “ change proportional 


“Alcohol 2.2 1.9 | to wat. change. 
Ethyl Acetate 2.7 2.9 





*These volues are representative of those obtained under standard ASTM conditions and 
should not be used to design parts which function under different conditions. Since they 
ore average valves, they should not be used as minimums for material specifications 


DELRIN offers design engineers 


Ac 


ETAL RESIN 


a new combination of properties 


“Delrin” acetal resin offers you a combination 
of properties and potential cost advantages never 
before offered by any single material. Specific 
values of typical properties of “Delrin” are listed 
in the table above . . . and the advantages implicit 
in these figures have been thoroughly tested in a 
wide variety of end-uses. 

Today is your best opportunity to consider 
how Du Pont “Delrin” can help you improve the 
design of a product or develop your designs on 
new products. Within the next few weeks a new 
plant to manufacture “Delrin” in commercial 


E. I. du Pont de Nemours & Co. (Inc.), Advertising Department 


Nemours Building, Rm. 


I am interested in evaluating “Delrin” for the following use: 


99D, Wilmington 98, Delaware 


quantities will come on stream at Parkersburg, 
W. Va. This plant is your assurance that your 
design improvements can fast become practical 
realities. Commercial molders, already familiar 
with “Delrin”, can provide you with valuable 
assistance in your problem. 

A specialized group of Du Pont engineers, as 
well, can help you with their experience and 
knowledge gained during years of market devel- 
opment work with “Delrin”. They may well have 
tested the very product or component you are 
considering. 


DELRIN’ 


ACETAL RESIN 











COMPANY 


POSITION 





STREET 


city 


In Canada 


STATE 


Du Pont of Canada Limited, P.O. Box 660, Montreal, Quebec. 


. “ee # 


BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 





IMPORTANT ANNOUNCEMENT TO BALL BUYERS AND USERS 


New AFBMA Standards Simplif 
Ball Specifying and Ordering 


Example of Cross-Reference Table from 
Previous to Present AFBMA Ball Standards 


Recent publication of new ball standards 
by the AFBMA* incorporates important 
changes which enable ball users to speci- i Sue Dia. Tol 
fy readily and accurately the product — —_ eh 
required. 

Most significant is the new method of 
grading balls. Under the new AFBMA 
standards, balls are graded by spherical 
tolerance expressed in millionths of an 
inch. For example: 


A ball guaranteed to be spherical within 
25 millionths of an inch is a grade 25. 


A ball guaranteed to be spherical within 
10 millionths of an inch is a grade 10. 


Shown at right is a table which serves 
as an example of how previous grade 
specifications are converted to new grade — = et Bali | per Container 
specifications for two widely used types of seme —- — 
balls. Complete conversion tables are anode proed ‘enee 
included in the new Hoover ball catalog gr" 0003” 0006" 


offered below. Yier—1" 0005” 001" 
1 Ye"—1" 001” 
*Anti-Friction Bearing Manufacturers Association 2000 Vig"—1" 002° 004” 


Chrome Alloy Steel Balls 





% mm—}” .00002” 
A,"—]" 00003” 
Yg"—1%6" 
I''4y"—24" 
37-4" 

Vig*—1%6" 
I"4y"—2%" 
37-—44" 

Yg"—1%e" — 7 
yy | 
Ys"—4" 



































eaiwwl NNN ee | oo 





























‘Previously specified as “sphericity.” 
2Previously specified as “diameter tolerance per shipment.” 


NEW HOOVER CATALOG GIVES COMPLETE, UP-TO-DATE BALL INFORMATION 


This new catalog details America’s widest 
selection of standard balls in chrome, stain- 
less and carbon steel, brass, bronze, monel, 
solor and special materials. Included are 
tables that show conversions from previous to 
new AFBMA standards. Send for your copy. 





Hoover Ball Division te 


Hoover Ball and Bearing Company 
5400 South State Road, Ann Arbor, Michigan 


Please send new Hoover Ball Catalog 
17° en. 
Title 


BALL AND BEARING COMPANY Gnene 


EE 


STRQM STEEL BALL COMPANY, ERWIN, TENNESSEE 
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16 Unusual Applications for o 


This handy little component finds a place in pumps, drives, glands, 


shock-mounts, pivots, knobs, valves and seals. 


JAMES F MACHEN, asst professor, mechanical engineering 
University of Toledo, Ohio 





Toper up to /#° 


























Tapered bore... . Sealed pivot... 
allows transmittal of multidirectional, mechanical movement to hydraulically 


in diecasting, plus loose-fitting O-ring, gives 
or pneumatically isolated system. For high-temperature seals, silicone rubber 


low-cost pump for low-pressure applications 
Example: carburetor accelerator-pump. can often solve the problem—but always guard against excessive “‘set 


O 











207 


ete Friction drive 
£» oe 





Belt drive 











Simple drives . 
utilize not only O-ring but its physical properties also—high friction and elasticity. 


' 
AL YS 


Roll over 
ey ae 


Single-ring gland .. . Shaft seal .. . O 
may be held by rolling the thin body-wall over the O-ring. Bolt seal (8) i 


is ideal for low pressures and high- 
viscosity fluids. If necessary, another squeezed into countersink when bolt is tightened. Cross-sectional area of 
countersink must not be less than that of O-ring since molded rubber is 


practically incompressible when confined. 




















ring may be installed. 


90 PRODUCT ENGINEERING - NOVEMBER 23, 1959 











o the O-ring 


r 





Pressure Pressure 
side side 





tTOoOuUZzCcoOa”A 


One-way pressure 
applications require O-ring seals to be supported on pressure side only. Seal may be movable (9) as in grease gun, 
or static (10) as in pipe plug. Anchor ring to plunger and plug for greater convenience and reliability 
































<> 


Friction grip .. . Miniature shock-mount.. . 
on knob not only allows better grip but will isolate equipment from vi- 














insulates fingers from heat or electricity brations in accordance with be- 
It al:o improves appearance on both mock- havior of visco-elastic materials 
ups and working models (PE—July ‘57, p 141 








Checkvalves 

may have ball free (A); or spring 
loaded (B). Back pressure will always 
force ball onto seat provided that 
gravity first helps locate ball on seat 














Heavier-duty checkvalve (14) can be 
opened to allow back pressure to 
escape if necessary for shutdown etc 

















oe 7 


High-pressure checkvalve . . . Butterfly valve 

shown here cannot allow release of back- can become a checkvalve if it is 
pressure but could be easily modified to unbalanced; otherwise, it will 
do this by letting valve stem protrude. act as normal two-way valve. 
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QDP or PDQ?’ 


Why risk excessive production and 
warranty costs? You can depend 
on Amplex for top quality com 
ponents, prompt delivery and a 
reasonable price ...QDP! The 
result is parts that reduce your 
manufacturing and setling costs. 


* Quality-Delivery-Price vs 
Price-Delivery-Quality 


SINCE 1929 


CIRCLE 92 ON READER SERVICE CARD 


HAHN ‘HI BOY’ SPRAYER 





ouble Sprayer Output, 
ut Costs 75% with 
illite Precision Gear 


The search for a more durable star gear at less cost led Hahn, 
Inc., Evansville, Indiana to investigate Amplex powder metallurgy. 
Amplex engineers came up with an answer that far exceeded 
Hahn’s expectations. 

Formerly machined from cast bronze, the gear is now produced in a 
single press operation of hardened Super Oilite No. 97. By elim- 
inating scrap and machining operations like turning, boring, cut-off 
and hobbing, Amplex reduced the cost of the gear approximately 
75%. But that’s not all... 

Despite exposure to acid-forming, gritty fertilizers and pesticides, the 
oxide-coated Oilite gear proved 5 times more durable than its 
predecessor! Tough Super Oilite No. 9 proved so remarkably wear- 
resistant, Hahn was able to double the pump’s gpm output. 

What do you look for in components—lightweight, close tolerances, 
corrosion resistance, wear resistance or superior surface finish? 
Amplex can supply quality-controlled parts in volume that meet all 
of these requirements. 

To put superior performance at less cost into your products, contact 
the nearest Oilite Engineer. Look for him in the Yellow Pages 
under “Bearings” or write Department A-11, t Only Chrysler makes Oilite 


the mel trusted. name wn powder 


AMPLEX DIVISION 


CHRYSLER CORPORATION, DETROIT 31, MICHIGAN 
PRECISION PARTS © SELF-LUBRICATING BEARINGS * METAL FILTERS © FRICTION UNITS 
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Product Engineering 


7 MOMENT FORMULAS 
for RECTANGULAR FRAMES 


. 


Aids to stress analysis when rigid frames support 


° GEORGE DETKO, chief, stress analysis section 
various types of loads. 


ABMA, Redstone Arsenal, Huntsville, Ala 


- 


hese formulas will supply quick answers to stress problems that 
irise in the following practical examples: Reinforcing frames for rect 
angular ducting in test chambers, wind tunnels, containers, etc., 


—, 


Moment is positive when the inner 
side of the frame is in tension 


- 


mozmamanma 


under internal and external pressure conditions; reinforcing frames for 
ctangul: »enings in cylindrical and spherical pressure-shells wher 
rectangular openings in cylindrical and spherical pressure-shel er applied load per unit length 
the radius of curvature is large relative to the frame dimensions; 
oncentrated loadings on rectangular frames transmitted by hinges total applied load 


ind latches, as exemplified in test cells, missile instrument compart moment of inertia of frame cro 


ments, wind tunnels; structures such as building frames, culverts, etc section 
Loads, on top and bottom members, and side members, must be 

the same—self-equilibrating. All load cases may be superimposed 

and the moments added when different loadings are combined 


1 .. PARABOLIC LOADING 


i2w f/f, LY 3Ww 


/ is the same on all sides. On side d; M 





On side L 
WLI(4AL + 5d 


\ 
‘ 20(L + d) 











WL(L + 5d 


+ Mace = “SOL +4 


2.. DOUBLE TRIANGULAR LOADING 
2W 
— 





I is the same on all sides. On side d; M 


On side L from Z OtoZ 
WLBL 
16(L 


WL(UL + 4d 
iSiL +d 


V 











+ Mina 


3... UNIFORM LOADING 


uu ua 
] - 
‘ — 

cae 


I is the same on all sides. On side d; M 
a 
On side L Lx] 
7, WL(2L + 3d WX WH 
12(L + d) 2 














WL(L + 3d) 


+Mmes (LL +d 


ONTINUED ON PAGE 
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AUTO AIRCON STEEL CABLE V-BELTS 


from the POWER UNLIMITED complete belt line 




















The U.S. Auto AirCon Steel Cable V-Belt has everything 
required in a belt for air-conditioning use. Here is a V-belt 
that’s in a class by itself. It is equipped with pulling cords 
of steel. A new patented curing method and electronic ten- 
sioning of the steel cords free this belt from vibration. It 
transmits power smoothly, quietly and efficiently—in present 
automotive air-conditioning service, lasts 1% to 2% times 
longer than any other V-belt. Here are the unequalled ad- 


vantages the engineers point out 


e All steel cable members lie in the same plane. 


@ Wire cable members are straight, never wavy. 


Mechanical Goods Division 


e Absolute uniform top width and belt thickness for better 


seating in pulley 
@ Perfect dynamic balance 


@ Use of knurled mold insert provides maximum traction 


and alignment of outside idle: 


Our field engineers stand ready to consult with you on any 
or all V-belt problems. Drop us a line at address below. 
. . 

When you think of rubber, think of your ‘U.S.’ Distributor. 
He’s your best on-the-spot source of technical aid, quick 

delivery and quality industrial rubber products. 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 


94 CIRCLE 94 ON READER SERVICE CARD 


In Canada: Dominion Rubber Company, Ltd. 
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7 MOMENT FORMULAS FOR Product Engineering 
RECTANGULAR FRAMES <conrnueo) 








4... CONCENTRATED LOADING 
wl 


/ is the same on all sides. On side d; M L 4d 





‘ , WL(SL + 9d 
On side L from Z Oto Z : ; V 36(1 
, L , 21 WL(L + 3d 
From Z 3 to Z zi isi\L ad 











WL(L + 3d) | WL? 
d 





5 .. PARABOLIC LOADING 


OW De , 
Si —— atZ ~ 





I is the same on all sides. On side d; M 


On side | 
WLOSL 
100c7 
iZ*L + 3Z°1 
WL(2L + 10d 
1l0O(L +d 


V 














6. . UNIFORM LOADING 


-X-—+—e + XK is the same on all sides Maas Ll 4 + @Iz,) at A,B,C,D 


2m Sn Gen Gee See 12(LJ4 + diy 





- Mat 7 M at A 

















SINGLE TRIANGULAR LOADING 
Ula + 41 d 
M Me +] GF : i] 4 ( 30 ) 
Ma 7 1] ea, ( 30 ) 


Area abca is the moment diagram for a simple beam of length d and 
loaded identically to AB. It is laid off from line ab. Moment distribu- 
tion for AB with ab as base is 














Vf 
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This cylinder for a hydraulic press was cast and machined in 
a Blaw-Knox Steel Foundry. Weight— 231,000 pounds. 


< 


Blaw-Knox Steel Foundries have machine capacity 
to handle the most unusual product requirements 


Planing, turning, milling, or boring the most unusually 
dimensioned casting is no problem in a Blaw-Knox 
Steel Foundry. There you will find planers up to 15 feet 


x 15 feet 36 feet, lathes with an 84 inch swing, and 
planer type milling machines up to 6 feet x 6 feet x 25 
feet. In the same machine shops, you will find the 
smallest precision tool room equipment. 

This huge line-up of tools is part of the basic equip- 
ment of each of the five Blaw-Knox Steel Foundries. 
Because Blaw-Knox is one of the world’s leading 
builders of rolling mills and industrial machinery, its 
machine shops are equipped to handle all of the opera- 
tions necessary to finish a steel casting for assembly 


into the complete unit or sub-assembly. 

Machining to exact specifications with a wide variety 
of tools is another way Blaw-Knox Steel Casting 
Service adds value to your product. There is no need 
to ship the rough casting to another location for 
machining. You have the advantage of a single respon- 
sibility from patternmaking to shipping. 

If you design or build a product using cast steel com- 
ponents, ranging from 50 pounds to 300,000 pounds, 
Blaw-Knox would like you to have a copy of our 
brochure detailing Blaw-Knox Steel Casting Service. 
Write to the Foundry and Mill Machinery Division, 
300 Sixth Avenue, Pittsburgh 22, Pennsylvania. 


STEEL CASTING SERVICE 
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SIGNIFICANT COMPONENTS 


Flexible multipie-ply, 

corrugated metal hose .. . 

is designed to stand up under cyclic hy 

draulic shock loading at peak impulse pres 
4500 2 


min 


sure of psi, exceeding 200,000 


W ithstands —450 to 1200 | 


Outer and inner plies of hose ar 


per se 
stainl 


steel alloy; center ply made of 


with high damping capacity (such as cop 


per), which translates mechanical (vibra 


tion) energy into heat energy and then 


n ased in 
Fatigue life is 


to be in excess of 10 vel Conve 


dissipates it Entire hose 


stainless steel braid said 
lution configuration and OD dimension 
are similar to existing meta 

lakes standard end 
be attached 
brazing or soldering. Si 


} 1} } ] 
mechanically, or by welding 


es from } to 1} 
in. are now available in experimental quan 
tities; hose to 2 in. dia is planned for th 
immediate future Flexonics Corp, May 
wood, Ill. 
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MATERIALS 


PROCESSES 


Rotary stepping relay... 
is pawl and ratchet driven device applicable 


to programming, automatic and remote 


control, sequencing and counting opera 


tions. Combination component uses rotary 


of four banks, 


points connected in sequence by sliding 


switch each having 12 
bifurcated spring wipers as switch is oper 
ated (contacts can carry 0.5 amp on steady 
state basis and interrupt 0.1 amp at 50 
knife 


edge armature pivot that operates contact 


v dc, resistive); standard relay with 
springs and ratchet and pawl driven step 
ping mechanism; and stepping relay con 
that 
double-contact springs, up to 
For 12, 24, 48, or 110 v d 
operation in standard 2 or + w coils, rated 
for 20 or 40 steps per sec, respectivels 
From stock. $14.85, list, FOB New York 
Schrack Electrical Sales Corp, 1100 Madi 
son Ave, New York 28. 

Circle 301 on Reader Service Card 


sisting of two circular cams open 


and close 


five each 


Main 
250 ft 
Westinghouse 


per phase and load power facto1 
ing overload. Manual unit, to 


$510 to $1192, list 


Electric speed governor... 
for dies 


bines is di 


ind gasoline engine team and ga 


igned f I nst t Spx d ontrol 


10% range in 400 cps servi over 


in 50 te 


Trang 


OU Cps servi lk requency 


uit oper 


q 


at vithin 3 millisec of smallest 
Full nie 
pe tion 
former t 


feed-ba 


spe ( d if h ing¢ 


of thrott osed to 


Difterentia 


ement open 


takes | trans 
unsducer element repl wire-wound 
hii a 


Standard desig 


actuator 


nous in single o1 


hydrauli 


yarallel unit operation and i 
r 


independent of throttle linearity, load balan 


onstant P ed to full engin ing, mclud 
max from control, can adjust frequency output 


Electric Corp, PO Box 2099, Pittsburgh 30. 
Circle 302 on Reader Service Card 


tains 


Transistor-equipped timer .. . 

said to be the first designed specifically for 

rating of 3 million operations and repeat a 

supply feeds RC network working through transistor 
avy-duty DPI 
4 amp at 115 


; 


cvck No warmup time required. He 


amp at 115 v ac; 230 v a 
Mounts into 34 

face with brackets 
( 5 to 5 sec; 0.12 


trom $62 to $77 


10 amp at 


in. dia panel cutout withou 
Dial 


5 to 15 se 0.25 te 


p 
which may be remotely lo 

30 sec; | t ‘ 11 to 120s Priced 
. depending upon quantity k Automatic ‘Timing 
& Controls Inc, King of Prussia, Penna 
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SIGNIFICANT COMPONENTS e 


MATERIALS @ 


PROCESSES 


continued 








SPPLY PRESSURE’ 


Pneumatic reverse relay . . . 
is auxiliary device that gradually reverse 


action of pneumatically-operated valves 
motors and dampers when air supply pres 
falls to shuts 


Mounts on valve or damper mo 


sure zero and equipment 
down 
tor, behind control panels, or next to 
Con 


equip 


wall-mounted controlling instrument 


nects normally-closed pneumatic 
ment to normally-opened operation. Op 
erates on force-balance principle, balancing 
pressure of supply and exhaust air against 
calibration spring. Input to output ratic 
of 1:1 produces 1 psi change in return 
pressure for each psi change in thermostat 
pressure Removable cover protects a 
justable reversing spring lf in. dia 
2% in. Unit is 60% smaller than pred 
NPI 


max sup 


cessor model. Fittings are yy in 


Normal supply pressure is 15 psi; 


ply pressure, Operates in —20 te 
160 F. $25, list; available from stock 
Powers Regulator Co, 3434 Oakton St, 
Skokie, Il. 
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25 psi 


\f 
rz 


Hydraulic needle valve .. . 

is available with choice of special needles 
Long, pointed standard needle offers throt 
tling control broad middle 
Special needles 


extremely fine 


Ovel Tang< 


include vernier needle for 


control and needle with en 
larged head for over-size 


openings to pro 


duce large-volume throttling action. Valves, 
in forged aluminum, steel and _ stainless 


] 1 


steel, are available in 4, 3, 3, 4 and }? in 


98 


female pipe sizes and equivalent aeronau 
tical tube 
rated for 3000 psi operating pressure; steel 


sizes Aluminum valves are 


for 5000 psi. Self-aligning pressure gland 
adjacent to pressure port, eases turning of 
needle under max pressure and prevents 
Offered in stand 
Dial and knob 


pipe size, >5 


turning out of bonnet 
ard, dial and knob models 
models are priced, for } in 
each in aluminum; $9 in steel. Deliveries 
from stock. Auto-Ponents Inc, 3001 Grant 
St, Bellwood, IIL 
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XN 2 
Locking plastic bushing . . . 


is one-piece device for quick assemb! 





parts that rotate, pivot or rock. Bushing 


made of low-friction, corrosion-proof plas 


I 
tic, combines journal and thrust collar to 
gether with built-in snap ring on interior 
surface, which engages groove of axle of 


Collar holds 


moving part firmly in place on bushing 


moving part as it is inserted 


bushing can be 
ial tools. Unit 


1 for extra assembly 


Despite gripping power, 
removed without use of sp« 
eliminates 1 


part Available 


also 
Im $i from U.2U> t 
in. OD. Standard stock ¥ in. OD unit i 
$6 for 100. Delivery on other sizes, 4 wk 
M-H Standard Corp, 517 Communipaw 
Ave, Jersey City 4, NJ. 
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Direct-lift solenoid valve . . . 
rated for zero to 3000 psi is availabk 
bronze or stainless steel; port sizes from 4 
to 3 in. Atkomatic Valve Co Inc, 545 W 
Abbott, Indianapolis. 
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Anodized aluminum strip in... 
coils is now produced domestically by 


Ano-Coil Corp. Suitabk 
and shallow drawing 


for roll forming 
Available in rang¢ 


of colors, including gold and brass, in 


0025 to 0.040 in. gages; commercial-size 

oil widths from 3 to 24 in Fromson 
Orban Sales Corp, 261 Madison Ave, New 
York 16. 
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* 
j 


Self-aligning 6-point nut... 


ind washer combination accommodates 


irfaces with up to 8° slope. Fastener is 
said to 48 to 62 


vious self-aligning hex nuts Specific ally 


weigh from less than 
p! 
designed for 
Compactness 


160,000 psi short thread 
permits  us¢ ot 
nches two sizes smaller than those used 
on standard AN and NAS nuts. Kaylock 
Div, Kaynar Mfg Co Inc, Box 2001, 
Terminal Annex, Los Angeles 54. 
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Decimal digitizer . . . 


nonambiguous electromechanical shaft 


tion encoder of absolute positional 
Provides straight de 
Offers | 40, | 


per rotation, con 


ynilti-enes VT 
lti-speed type 
ontact output 
und 1000 counts 
r demand readout, and ability to 


parallel entry printers directly 

in three, four, five or six decade 
Coleman Electronics Inc, 133 
162nd St, Gardena, Calif. 
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y 
os 
LKA MKS 


ao 


y Z x 
ti 


r 


VA 
44 


Face-tooth clutches .. . 
through 


said to pri vide 


in five ratings from 3 
rque, are 
in smallest space of any commercially 
held clut h for st 
machine tool feed, tra 


Stationary 


iwailable stationary 


ipplications as 
ind positioning drives 
design permits use in inaccessible location 


Engages in 0.040 sec 


min; disengages 
20 se Full depth, fine-tooth profil 
iffords low 


angular displacement on repeti 
CONTINUED ON PAGE 100 
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one-piece, bronze: 
snap-over separator ----> 


News from KAYDON! 
Reali-Slim bearings off the shelf’ 


...prices slashed up to 76% 


90 sizes — 4" to 12” bore— 
1,” to 1” width and cross-section 


Drastic price reductions — on Kaydon new type 
“CP” Reali-Slim bearings! Volume production and 
new bronze snap-over separator permit price reduc 
tions from 33 to 76%, depending on size 

Save on bearing cross-section and weight — Reali 
Slim is the world’s thinnest radial ball bearing. Many 
sizes of type “CP” are less than 15% of the weight, 
34% of the width and cross-section of comparable, 
extra-light bearings 


a KAYUUN 


MUSK EGCONeMIECHIGAN 


{ll types of ball and roller bearings — 4” inside diameter to 178" 
Ball Radial ¢ Ball Thrust Bearings ¢ 4-’oint Contact Ball Bearings 


Taper Roller ¢ Rolier Thrust ¢ Roller Radial ¢ Needle Roller ¢ 
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Type “CP” 
separator 
tools; farm, textile and paper machinery 
presses; pumps and gear boxes; missiles, aircraft and 
radar; gun turrets and dozens of related installations 

Kaydon bearing engineers are prepared to give 
you valuable help with technical thin-section bearing 


with new one-piece, bronze 
Major applications include machin 
printing 


snap-ovet 


applications 


New “CP” Reali-Slim bearing bulletin 
includes prices gives you full details 4 
on these 90 sizes of Reali-Slim bearings | / 


>, "> 
with Conrad deep-groove, ball-racial con Se 
a: J 


opy today 
ENGINEERING CcORP. 


struction. Write for your free 


outside diameter 
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SIGNIFICANT COMPONENTS @ 


MATERIALS @ 


PROCESSES 


continued 





Available for 24 or 
Power is supplied through 


tive clutching 0 vy 


de operation 
18-ga neoprene-coated wire to magnet 
Unit assemblies are ready to install 
m shaft. I-T-E Circuit Breaker Co, 1900 
Hamilton St, Philadelphia 30. 
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body 


Straight bevel gear tooth. .. 


design in two standard series of bevel 
gears places min of two teeth in contact 
Multi-contact, full-fillet bevel 


gears provide uniform tooth loading, said 


at all times 


to avoid concentrated stress, to minimiz« 
backlash and to accommodate heavier loads 
it higher speeds without scoring Use of 
true involute form 
ritical control of 


( entricity, 


re ported to permit 
and 


match 


profile, spacing 


eliminating need for 


ing of gears or timing the teeth. One seric 
aC hined 


affords 


standard for 


for general industrial use, is 


ifter heat treatment and capacit\ 


ommercial 
Another 


higher load capacity than its com 


' ' 
milar t spita 


bevel gears SCTICS providing 


panion series, is case-hardened, with teeth 


ilver-plated for positive lubrication during 


normal break-in Krom stock in 


' 
I 

tandard ratios of 1:1, 2:1, 3:1, 3:2 and 

} vith 


¢ riod 


ailable pitch diameters of | t 
Braun Gear Co, 239 Richmond 
St. Brooklyn 8, NY. 
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s,m 


Nylon stop nuts .. . 


nultaneously lf-tapping 


iling and insulating. One-piece ish 
mad 
America 
dth dimension Locks at 
hank of 

utting presetting. Sto 


ihent hexagon nut 
| nvlon and molded to 
ndard flats w 
tion along 
ked in ivory whit 
but available in color Pheoll Mfg Co 
Inc, 5700 W Roosevelt Rd, Chicago 50 
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Sealed bearing motor . . . 

for 1/750 to 1/185 hp applications is guar 
inteed to run for 5 vi 
Lubri 


rotor, which 


without oiling 


iting oil is sealed inside turning 


turns on shaft at 
400 rpm without load; 2600 to 3200 rpm 
Built to operat 
Motor has two-pok 
110 o1 
Howard Industries Inc, 
1760 State St, Racine, Wis. 
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Stationary 


vith recommended load 
in 10 to 250 | 
winding and « 


in be wound for 


»U to OU cps 


Thin-section bearings . . . 
in 90 stock with + to 


have deep-groove ball radial 
br 


sizes, 12-in. bores 
onstruction 
ind one-piece 


S1z€S 


onze snap-over separators 


range from 4 to | in. width and 


15 sizes are offered in each 
Net prices, FOB Muskegon, 
$14.70 to $81.90. In 
irly in 1960. Kaydon Engineering Corp, 

McCracken St, Muskegon, Mich. 
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ross-section 
Of SIX SeTic 
range from 


stock 


540 psi is max pressure... 


} 


rating of solenoid valve series for use with 
coolant 
Made in 4 
conduit and grom 
through 
Standard with 115 v ac coils. UI 
Marsh Instrument Co, 3501 
Howard St, Skokie, Ill. 
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ir, water, petroleum products, 
Ox acetvlene 
NPT sizes, 


] 


vgen, hvdrogen 
ind 3 in 
met type orice sizes from #4 
+ in 


ipproved 


5-speed transmission . . . 

for off and 

torque that ha 

to 4 ft-lb over pi 

ym parable SIZC Wei Z 

? mg. Dana Corp, Trans 
1, Ohio. 
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on-highway equipment offe: 


range been increased from 


vious designs 


ths 295 lb and 


measure til in 


= 16 
mision Div, Toledo 


Manometer .. . 


is said to be unbreakabl Extruded alu 


minum housing is 1}? x 4 in. over-all; | 


tube is clear Plexiglas; scale is engraved 
Rated 250 ps 
yur sizes are priced 
unit to $14.75 for 
32-in. unit. Jerber Engineering Co, 2334 
Secane Rd, Secane, Penn. 
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ind lacquered aluminum 
vith adapter fittings. | 
from $7.50 for 8-in 


Solid-state pressure switch . . . 


combines transducer, solid-state carrict 


cillator, ring demodulator and switching 


transistor. Dc input voltage is converted 
for excitation of variable-reluctanc« 


Range is 10 to 300 


to ac 


magnetic circuit 


psi; max working presure is 200‘ 


inal switch pressure; accuracy is 


setting. Switch pressure adjustment, 16% 


Wiancko En 
255 N Halstead, Pasadena, 


of nominal switch presur¢ 
gineering Co 
Calif. 
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Motion transducers .. . 


for linear and rotary-motion appli 


Current! 


input and ac or de output 


standard 
Rated for operation to 2 


ire brushless units 


with a 
modular 


construction with 


mounting 


Suitable tor 


indication, data reduction and 


lemetry and use in all types of indicatin 

feedback systems Arnoux 
Corp, 11924 W Washington Blvd, Los 
Angeles 66. 
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} 
ontrol 


Mineral-insulated thermo- 
couples... 


ire said to permit bending i 


ns 


mits al 
+ stainless steel and Iconel 


ind magnesium oxide, alumin 


tandard. 3 
ith 
oxide insulation ar 
tandard Conax Corp, 2300 Walden 
Ave, Buffalo 25. 
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xide or zirconium 


10-turn 


indicating dials . . . 


tlered in two size 


1. and 
in. dia shaft 
readings of potentior 
ilibrated dial registers partia 
f 1/100. No gearing i 
ism are used. Spectrol Electronics Corp 
1704 S Del Mar Ave, San Gabriel, Calif 
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Expanded scale meters . . . 


’ 
uid t voitag vith a 


f 3 th 


pending upon voltage rang 


‘pansion and rms reading 
sensitive bridge network 


nly one value of input voltag 


CONTINUED ON PAGE 103 
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...and where 


lligh-offset makes a difference! 


It's the that lets 
combine high-reduction with strength, 


difference you 


compactness and other advantages 
you might find profitable in certain 


applications. For instance . . . 


For smooth operation—as in office 
that 


must run quietly 


high-offset pairs 
provide smooth, 
quiet tooth action 
Because the teeth 
“wrap around” 
the pinion, you 
get continuous action—even with just 
one or two teeth. 


Where space is a problem—as in in- 
strumentation—the high-offset lets 


you design a more compact unit. 


‘an you use 


Choose just the gm@ 
offset to solve your 
design problem 
with a more flexi- 

ble, more compact 

unit than the cor- 
responding worm 

and wheel 


Where you need strength —as in farm 
high-offset 


ions with teeth, which tend to “wrap 


machinery hypoid pin- 
around,” are larger and stronger than 
corresponding bevel pinions. 
High-offset or high-ratio hy poids 
can be cut on the same Gleason equip- 


i 
- 
° 


it profitably? 


ment that is used 
familiar 
bevel 


hy poid gears y ou 


on more 
spiral and 
can also use the 
Same testers, 
quenching presses 
and other auxil- 
mary Cleason @qpUlprnie nt you re using 
now Grinders are available lor appli- 
cations requiring prec Ision finish | or 
ratios of 1:10 or 1:40 or even higher 
Get more information by writing 
for free literature. Submit your prints 


for recommendations 


GLEASON WORKS 


1000 UNIVERSITY AVE., ROCHESTER 


3, N.Y. 
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--. and you'll see why 





Acheson's EMRALON 
is providing new 
application stories. 





The recent introduction of ‘EMRA- 

LON’ surface coatings has literally 

“opened the door” for scores of man- 
ufacturers seeking the unparalleled 
properties of du Pont’s tetrafluoro- 
ethylene (TFE) but handicapped by 

the high fusing temperature. With 
‘EMRALON’ 310*, a one hour cure at 

300°F. is all that is necessary, For 
substrates even more sensitive to 

heat, there is air drying ‘EM- 

RALON’ 320+. In either 

case, these versatile new 

coatings provide excellent 

adhesion, low coefficient of 

friction, toughness and corro- 

sion resistance. What’s more, 

‘EMRALON’ can be applied by 
conventional paint spray equip- 

ment. 

Why not test ‘EMRALON’ 310 or ‘EMRA- 
LON’ 320 on your application. Send for an in- 
troductory package complete with data sheet. 
The cost is only $4.25 prepaid for enough 
material to coat 5,000 sq. in. of surface. ($4.50 
west of the Rockies) Write today! 


ACHESON COLLOIDS COMPANY 
Dept. PE-109,Port Huron, Michigan 


Gentiemen: Your new ‘EMRALON surface coatings suggest themselves as 
possibilities for a current design problem. Send an introductory package 
to me promptly. 


[] "EMRALON' 310 (boke type) [) Check enclosed 
] ‘EMRALON’ 320 (oir-dry) 
~} Bill me on Order No. 


(} Please have your service engineer call 
(CD Send descriptive literature 


TITLE: 
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° EMRAL ON’ 310 is manufactured under exclusive license from E.1. du Pont de Nemours & Co. (Ine.) 
under U. 8. Patent 2,825,706. Not licensed for use or for sale for use in providing electrical insulation, 
T‘EMRALON’ 320 — Patent applied for 


ACHESON (Colids Company 


PORT HURON, MICHIGAN 
A division of Acheson industries, inc 
Also Acheson Industries (Europe) Ltd. and affiliates, London, England 
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New Parts and Materials continued 
Any deviation results in bridge unbalance 
that is applied to standard micrometer 
Reading range is expanded linearly; gradu 
ations are clearly indicated. 126 models 
ac and dc, in commercial or round, pro 
tected and sealed versions are available 
Helipot Div, Beckman Instruments Inc, 
2500 Fullerton Rd, Fullerton, Calif. 
Circle 323 on Reader Service Card 





Dual timing heads . 
on pneumatic time-delay relay 
for applications that normall) 
arate timers for on-delay and off-delay op 
liming heads operate from com 
mon magnet assembly to provide time 


eration 


delay after energization and after de-ener 
gization. Each head has SPD'1 snap swit h 
with adjustable timing range of 0.2 sec t 
1 min. Square D Co, 4041 N Richards 
St, Milwaukee 12. 
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Self-locking inserts .. . 


in self-riveting type (head and headless 


for sheet metal and non-metal applications 
and anchoring design for use in plastics, 
soft metal and wood are offered in No. 4 
to * and No. 4 to 
tively. Made of brass, aluminum or mild 


steel; riveting style also made in bronze. 


SCTCW S1ZCS, Tespec 


Self-riveting mserts are pressed into drilled 
hole in sheets (0.020 in. thick and up); 


(Continued on page 104) 
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Uniform lift 
into equipment 
with 
DUFF-NORTON 
WORM GEAR 
JACKS 


Many designers find a ready answer 
to precise control of linear motion in 
machinery or equipment with built- 
in Duff-Norton Worm Gear Jacks. 


They are used singly, in tandem 
and in multiple jacking arrangements 
to position loads weighing from a few 
hundred pounds to as much as sev- 
eral hundred tons. 

When connected in tandem or 
groups of four, six or more, these 
jacks always raise or lower in exact 
unison regardless of load distribu- 
tion. They are also used for applica- 
tion of pressure, to push or pull and 
as linear actuators. 

Duff-Norton Worm Gear Jacks are 
self-locking and will hold heavy loads 
in position indefinitely without any 
creep. Since there is no fluid or air 
to leak, the action is always positive 








and maintenance is no problem. 

These jacks are available in eight 
standard models with capacities 
ranging from 2 to 100 tons and with 
standard raises from 6 to 24 inches. 
Special raises can also be furnished. 

To learn more about how Duff- 
Norton Worm Gear Jacks may be 
used in your equipment, send for the 
bulletin which shows engineering 
drawings of jacks, Duff-Norton 
Mitre Gear Boxes and typical appli- 
cations. Ask for AD-66DD. 


DUFF-NORTON COMPANY 


P.O. Box 1889 « Pittsburgh 30, Pennsyivania 
COFFING HOIST DIVISION * Danville, Iilinols 


DUFF-NORTON JACKS 


Ratchet « Screw 
Hydraulic « Worm Gear 
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COFFING HOISTS 


Ratchet Lever « Air 
Hand Chain « Electric 
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CLUTCHES FOR POWER CONTROL DESIGNS 


THE NEW HILLIARD-TWIFLEX 


Centrifugal Coupling 


1 
AUTOMATIC 


smooth starting 
with protection 
against overload 
shock. 


2 
FLEXIBLE 


in all directions 
without any loose 
joints. 


3 
ADJUSTABLE 


to exactly suit the 
operating conditions. 


4 


SIMPLE 
CONSTRUCTION 


and easy assembly 
even in blind in- 
stallations. 


HILLIARD-TWIFLEX Centrifugal Couplings provide auto- 
matic shockless power transmission and trouble-free oper- 
ation even under relatively great misalignment without 
any lubrication whatsoever. 


They are being used very successfully in the drive of com- 
pressors—agricultural sprayers — mixers — conveyors —gen- 
erators—fans and blowers—pumps—hammer mills — 
crushers — winches and hoists — refrigeration equipment — 
textile machinery — and wherever smooth, efficient opera- 


tion is needed. 


Tests in a variety of installations for over five years 
prove the Twiflex is the practical solution to many drive 
problems. 


WRITE TODAY FOR BULLETIN CE-3 WITH COMPLETE INFORMATION. 


% CONSIDER AUTOMATION-INVESTIGATE THESE PRODUCTS 
@ OTHER HILLIARD CLUTCHES e 


SINGLE REVOLUTION 
CLUTCHES for auto- 
matic accurate contro! 
—electrical or mechani- 
cal—or aad 


cling and cuba 


Ask for Bulletin 239. 


OVER - RUNNING SLIP CLUTCHES for 
CLUTCHES for auto. overload protection, 
matic instantaneous en- of constant torque and 
gagement and release 
on two speed drives, perm 
dual drives and ratchet variation on rewind 


or backstop action. stands. 
Ask for Bulletin 231. Ask for Bulletin 300. 


101 W. FOURTH ST. ELMIRA, NEW YORK 


IN CANADA: UPTON e BRADEEN e JAMES. LTD 


New Parts and Materials continued 


split segments are opened and remain 
open. Resistance in expanding segments 
provides self-locking action on screw mem 
ber. Split segments of anchoring insert 
illustrated are opened and stay open. Fins 
bite into material. J B Plevyak Mfg Co, 
19 Jefferson St, Newton, NJ. 
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60 cps synchros 
for industrial servo system applications in 
lude synchro transmitters, differentials 
and control transformers. For operation 
in corrosive atmospheres. Three units op 
erate in temperatures of —65.2 to 257 | 
or —65.2 to 203 F. Max error from E.Z 
is said to be 5, 7, or 10 min. Weigh 4 
z each Kearfott Co Inc, 1500 Main 
Ave, Clifton, NJ. 
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Quick-acting hand knobs .. . 
in cast iron and aluminum are offered in 
five sizes. 1, 14, 2, 24 and 3-in. OD units 
have thread sizes of 4-20, ¥s-18, 2-16 
4-13 and @-11, respectively Knobs are 
tilted to attach and detach. When straight 
ened, threads engage for clamping action 
Cast iron knobs withstand 1200 to 10,100 
load Ib max; aluminum knobs withstand 
800 to 5800 load Ib max. In cast iron, 
knobs range from 90¢ to $2 for the five 
sizes; in aluminum, from $1.30 to $2.60 
From stock Northwestern ‘Tools Inc, 
126 Hollier Ave, Dayton 3, Ohio. 
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Platinum-clad stainless . . . 
steel is fabricated in sheet, wire and tub 
ing. Composite material is accomplished 
by patented solid-phase bonding process 
Strip can be rolled in thicknesses of 
to 0.005 in. and widths to 12 in. Plat 
inum thickness can range from 0.0001 to 
).005 in. and over, with platinum porosity 
free at 0.001 in. and over. General Plate 
Products Group, Metals & Controls Div, 
Texas Instruments Inc, 34 Forrest St, 
Attleboro, Mass. 
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Brass plug valve .. . 

has straight cvlinder design for flow and 
incorporates three Buna-N or neopren 
O-rings for sealing. Two O-rings, in ma 


chined grooves near each end of plug, sea 


(Continued on page 107) 


CIRCLE 105 ON READER SERVICE CARD-> 





WHEN THE 


NO. 1 

AIR MOVING 
PROBLEM 
IS NOISE 


THE TOR 
TORRINGTON, 


PANY 
LE, ONTARIO 





ERIE FOUNDRY CO. PICKS ACIPCO TUBING 
FOR CARBON EXTRUSION PRESS PLUNGER 


You're looking at a new 2000-ton horizontal carbon extrusion press VERSATILE ACIPCO 
manufactured by the Erie Foundry Company's hydraulic press division CENTRIFUGALLY SPUN STEEL TUBES 
Designed for the production of carbon electrodes, the press features 
ACIPCO centrifugally spun steel tubing in its main ram plunger. 


SIZE RANGE: Lengths up to 410” to 
meet modern machinery requirements have 
been produced. OD's from 2.25” to 50” 
wall thicknesses from .25 to 4”. 


Custom-spun by ACIPCO, the plunger is 30.50” O.D. with 125 micro- 
inch finish and 2-5/8” wall thickness. Main ram is 42” in diameter and 
has a 105” stroke. Produced with heads statically cast at ACIPCO, the ANALYSES: All alloy grades in steel and 


plunger’s overall length is 144”. cast iron, including heat and corrosion 
resistant stainless steel, plain carbon steel 


Fabricated applications such as this are a specialty with ACIPCO and special non-standard analyses 
Completely e ype » solve a wide varie ) ng > / »C 
ompletely equipped to solve a wide variety of tubing problems, AC IPCO FURNISHED: As cast, rough machined 
can serve your needs more efficiently and economically because all its or finished machined, including honing 
facilities are under one roof. For expert consultation on centrifugally Complete welding and machine shop fa- 
spun tube applications in your field . . . call on ACIPCO. cilities for fabrication. 


SPECIAL PRODUCTS DIVISION 


OFS —s ae @ — SO) BP 2 8 =) eS Oh 


)) 
ZBI RMINGHAM 2, ALABAMA 
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New Parts and Materials continued 


when valve is open. Third O-ring is in 


lipped groove in face of plug, 90° from 
plug flow passage. When valve is closed 
by quarter-turn, this flow-sealing O-ring 
is depressed by pressure and moves into 
position around inlet port. For pressures 
from full vacuum to 150 psi, most liquids 

Available in $, 3, 4 and } in 
pipe Circle Seal Products 


2181 E Foothill Blvd, Pasadena, 


or gases 
female 
Co Ine, 
Calif. 


SIZCS 


Circle 329 on Reader Service Card 


Wide-range strain indicator . .. 
is direct-reading for strains to 50,000 
Adjustable gage factor 


> to 10 provides sensitivi 


microin. per in 
control from 0 
ties from 2 to 100 microv per v per divi 
sion. For low strains, sensitivity can be 
set for readability of 1] 
Offers 


full range 


microm per in 


automatic polarity reversal and 


zerTo l'ransistor-equipped in 


Strument operates from four self-con 


tained batteries. Operates in 50 to 130 I 
Measures 1] x 84 x 6 in. Bytrex Corp, 50 
Hunt St, Newton 58, Mass. 


Circle 330 on Reader Service Card 


Injection molder . . . 
for experimental or prototype thermoplas- 
tic parts has shot capacity of 4 oz or 3 


cu m Immediate plastic composition 
comparison tests are said to be possible 
without cleanup between runs. Unit price 
of machine is $595. Hinchman Mfg Co 
Inc, 259R Ist Ave E, Roselle, NJ. 


Circle 331 on Reader Service Card 


High impedance voltmeter . . . 
is capable of sensing currents less than 60 
electrons per sec and can measure from | 
to 250 with accuracy of 0.2% 
polarity; acc 


in either 
uracies to 10 parts per million 
can be obtained when auxiliary equipment 
has high input impedance. Input imped- 
ance is in excess of 10" ohm. 10 x 7 x 4 in 
Now in production. Halex Inc, 310 EF 
Imperial Highway, El Segundo, Calif. 
Circle 332 on Reader Service Card 


THE GEARBOX DESIGNED WITH 


CROFTS ‘RADIATION’ 
Take a look at the 


inside story 


Quality gears cut to 
fine tulerances 


Fan and rib cooled 
gives maximum heat 
dissipation 


Semi-steet case of 
modern airflow design 


One look is enough to tell the 
most demanding engineer that 
Crofts ‘Radiation’ Worm Gear Re- 
ducers are designed to do a real job. 
Extremely compact, they provide 
maximum power output in minimum 
case dimensions. 

The workmanship is the best: (1) 

| cusing of Crofts Semi-steel, machined 
oil-tight and dustproof; (2) worm is 
Crofts Special ‘“‘Wormsteel,” integral 
with its shaft, hardened, ground and 
polished to fine limits; (3) worm- 
wheel is “Croftspun” Special phos- 
phor bronze, centrifugally cast, rim 
shrunk and pegged to a semi-steel 
center, teeth hobbed to close toler- 
ances; (4) high quality ball beorings 
on all shafts provide for radial and 
thrust loads; and (5) positive, non- 
failing lubrication system directs a 
continuous flow of oil over meshed 
surfaces of worm and wheel, 
to the bearings. 


also 


IN MIND! 


WORM GEAR REDUCER 


Additional roller 
bearing eon output 
shaft gives increased 
overhung load capac 





Positive, automatic 
ubrication of all mov- 
ing parts 


3%. to 28° centers 


Available from stock up to 100 h.p., 
ratios up to 60-1 at input speeds from 
100 to 1800 r.p.m. 

Get prompt quotation and recom- 
mendations on your standard or 
special requirements. For general in- 
formation ask for Gear Reducer 
Bulletin C-751. 


CROFTS U.S.A. INC. 


2542 West Peterson Avenue 


Chicago 45, Illinois 


Telephone: ROgers nih 1-0019 
EASTERN STATES DISTRIBUTOR 


Rockwood Pulley Mfg. Co., 


Inc., 20 Crosby Street, 


New York 13, N. Y. 


CROFTS CANADA LTD. 


2185 Madison Avenve 
Montreal 28, P.O 


25 Jvtland Road 
Terente, Ont. 
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NEW Customer Service from MORSE— 


Double-Pitch Sprockets 
and Chain Combination 
“Right off the Shelf!’’ 


If your equipment design calls for low-speed 
transmission up to 500 rpm, here’s the good 
news of on-the-spot delivery. 


Morse precision, double-pitch stock sprock- 
ets, coupled with Morse double-pitch chain 
make a perfect combination . . . ready for 
immediate delivery . . . with no special 
machining time needed. These Morse com- 
ponents, right off the shelf, provide lighter, 
smoother, more compact power transmis- 
sion. Their low cost, from big-volume stock 
production, is also an important factor. 


Morse Taper-lock® double-pitch sprockets 
with odd number tooth design of 17, 19, 21, 
23, 25, or 35 cut teeth give double service 
life, since each tooth engages the chain only 
every other revolution. 


Morse double-pitch roller chain is precision 
made to A.S.A. standards. Packed in con- 
venient 10-ft. lengths, Morse double-pitch 
chain comes in 1” to 2” pitch for power 


” 


transmission and in 1” to 24” pitch for 


conveyor service. 


So, if your chain problem is packaging, farm 
machinery, conveyor, power transmission, 
or timing drives you'll find your answer 
waiting at Morse Chain Company, Dept. 
34-119, Ithaca, N. Y. Export Sales: Borg- 
Warner International, Chicago 3, Illinois. 
In Canada: Morse Chain of Canada, Ltd., 
Simcoe, Ontario. 


"A BORG- 
WARNER 
INDUSTRY 


*Trademark Ei 


ONLY MORSE OFFERS ALL FOUR: Roller Chain, Silent Chain, 
Hy Vo” Drives ond “Timing™” Belts. 
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Bruning’s new Copyflex Model 440 gives 
you've most wanted in a reproduction 


You get a spacious 42” printing width, powerful 4,000 
watt lamp, and a mechanical speed of 40 f.p.m. .. . plus 
such conveniences as automatic separation, a foot lever 
for releasing incorrectly fed stock, adjustable front 
print tray, automatic tracing stacker, new air filtering 
system that assures cleaner prints, and a pressure-roller 
developer system that provides positive print develop- 
ment at all speeds. The 440 is equipped for roll stock, 
provides selective front or rear print delivery. Like all 
Bruning built Copyfiex machines, it’s odor-free, durable, 
and dependable. You have everything to gain by mailing 


the coupon. 


The Bruning man is your expert on diazo reproduction. He’s 


Ls 


introduces the 


‘a 


niger ever! 


¥ 


you everything 
machine — at the lowest price ever! 


Charles Bruning Company, Inc. Dept. 11-W 
1800 Central Road, Mt. Prospect, Illinois 
Offices in Principal US. Cities 

in Canada: 103 Church St., Toronto |, Onta 


] Please send me information on your nev 
Model 440 


Nome 
Company 
Address 


City 


backed by a company with over sixty years’ experienc: 
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CATALOGS 


and BULLETINS 


To obtain copies of literature described below, circle corresponding 


number on postcard inside back cover. For those catalogs and bulletins 


available only when requested on company letterhead, see page 123. 


SPEED REDUCERS~—Hi-Line atalo 
64 pp. Supplement 


general catalog on 
xk gears and speed reducers and pro 
des engineering data, dimensions and ap 
on fin and fan 


1333 |] 


ition selection chart 


pli 
wled reducer Ohio Gear Co 
th St. Cleveland 


Circle 340 on Reader Service Card 


INDUSTRIAL HOSE AND FITTINGS 
Catalog ¢ 128 pp. Illustrated 

dexed catalog includes specifications, siz 
descriptions, applications and installation 
instructions for hose and hose assemblies 
brass and steel tube fittings, hose and tubs 
vorking tools. Weatherhead Co, 128 W 
Washington Blvd, Ft Wayne, Ind 


Circle 341 on Reader Service Card 


PILLOW BLOCK BEARINGS, 
MOUNTINGS—Catalog 51-59, 36 pp 
Presents feature dimensional drawing 
and specifications of pillow block bearings 
ind mountings, their applications, varia 
tions, lubrication and installation. Triangle 
Mig ¢ 700 Division St, Oshkosh, Wi 


Circle 342 on Reader Service Card 


CYLINDERS— 


AIR, WATER, OIL 
7, 24 pp. Describes line cy! 


Bulletin 91( 
ylinder combinations for 
Supplic 
dimensions and 
ordering information. Airmatic Valve In 
7 Associate Ave, Cleveland 9 

Circle 343 on Reader Service Card 


inde Ts and valve 
automati ontrol applications 


ihcation reatures 


SOLENOIDS~—Catalog bout 78 pp 


2 rl 


Compilation of bulletins describing design 


onstruction operation, zes and appli a 
tions of lenoids and solenoid-operated 
l'rombetta Solenoid Corp, 32 
N Milwaukee St, Milwaukec 


Circle 344 on Reader Service Card 


equipme nt 


DATA HANDLING AND CONTROI 
INSTRUMENTS-— 1959- 
log, 48 pp. Includes pecification in 
n operation and performance 


general cata 


formation 
capabilities. Factors in instrumentation 
selection and application are covered by 
detailed articles. Covers broad range of 
pulse instrumentation, including general 
rd and time 
delay generators, and electronic counters 
Electro-Pulse Inc, 11861 Teale St, Culver 
City, Calif 


Circle 345 on Reader Service Card 


purpose pulse generators, w« 


PISTON AND SEALING RINGS—Book- 


let, about 20 pp. Covers capabilities and 
facilities for fabrication of piston and seal- 
ing rings for critical applications. Includes 
harts of selection factors and physical 
properties of ring alloys, as well as fold- 
out drawing for factory recommendations 
ind quotations. Precision Piston Rings Inc, 
1417-23 Commerce Ave, Indianapolis 1. 
Circle 346 on Reader Service Card 
ELECTRICAL INSULATING 
tion and application of electrical insulating 


immishes, supplemented by charts, graphs 
ind illustrations on temperature conver- 
on, solvents, specific gravity, viscosity and 
other pertinent categories 
Dept S9-433, Minnesota Mining & Mfg 
( 10 Bush Ave, St Paul 6 


Circle 347 on Reader Service Card 


HIGH TEMPERATURE METAL 
BELTS—Catalog, 34 pp Belts for high 
temperature and allied processing applica 
tions are described and sclection data 
en. Various weave designs and specifica 

ns included. Ashworth Bros In 
PO Box 278, Winchester, Va 


Circle 348 on Reader Service Card 


tions ar 


CHEMICAL PRODUCTS General 
1959-60 catalog, 41 pp. Lists properties 
and uses of approximately 375 industrial, 
pharmaceutical and agricultural chemicals, 
including plastics and coatings. Dow 


Chemical Co, Midland, Mich 
Circle 349 on Reader Service Card 


AIR-HYDRAULIC BOOSTERS—Bulletin 
B-200P, 24 pp 


how shop air is converted into intensified 


Illustrates and describes 


hydraulic pressures Contains _ prices 

ounting and dimensional information on 
popular models and sizes. Includes selector 
chart, circuit diagrams, representative ap 
plications. Miller Fluid Power Div, Flick 
Reedy Corp, York & ‘Thorndale Rds 


Bensenville, Il] 
Circle 350 on Reader Service Card 


MEASURING TOOLS AND INSTRU- 
MENTS—Catalog 25, 


price list 


93 pp and 24-pp 
consumer). Illustrated descrip 
tions, specifications and prices of measur 


ing tools and toolroom specialties, optical 


(Continued on page 114) 
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VAR- | 
NISHES—Catalog, 34 pp. Discusses selec- | 


Irvington Div, | 


- 
- 
= 
-_ 


c 
BOAT LIGHT with optically perfect red and 
green lens withstands weather extremes 
Lens of LUCITE is non-breakable ght in 
yht, does not fade sts little. (By Park 
ded Spe In Rockford for 


Burgess Battery Freeport 


NEED TO PIPE LIGHT? Here's a design hint 
that will help you illuminate dials, indica 
tors, escutcheons from a convenient dis 
tance. You can pipe practically all the 
available light around curves with LUCITE 
as long as you follow this simple rule: the 
inside radius of every curve must be equal 
to or greater than twice the thickness of 
the cross section. Sharper curvatures per- 
mit light to escape through side walls 


LUGITE 


ACRYLIC RESIN 


POLYCHEMICALS DEPARTMENT 


EMISTRY 
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New ideas...new designs 


with LUCITE 


AG RY. ve 2 ee 


NAME-TAG HOLDER for 


sts of two pre 


Top piece a 
guaras tag 
Carl nm 4 


Plast ( 


The unique combination 

by Du Pont Lucire has 

stimulus for a new desig 

example, the opportun! 

sign, economy, supe r 

pearance that are oper 

properties: Lucire can | 

or molded; it provides | 

is comparable 

it withstands weather extrem: t off Den 
sual latitude in surface texture color Build 
easily machined, ree ring little or ! ‘ 1) 


resistant to cle i nal m-loXxte 
at “ ‘ ‘ ‘ . In Conede 


LUCITE 


AGRYLI! Res itN —~ 


BETTER 4iNGS FOR BETTER UVING rie 


POLYCHEMICALS DEPARTMENT 
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HERE’S 
HOW STILL 
ANOTHER 

MANUFACTURER 

JOINS 

STAINLESS 
STEEL 
TUBING: 


He uses 
Handy & Harman’s 
BRAZE 630 


He’s one of many manufac- 

turers and fabricators who have 

found—to their lasting satisfac- 

tion—that Handy & Harman 

silver alloy brazing is the final 

4 answer to stainless steel joining 
problems. 

Super-Donic Manufacturing Company, Atlanta, Georgia, manu- 
factures ‘‘Dual Arm Transmissions” for the dental industry. Most 
everybody has—at one time or another—seen and/or felt this unit 
in operation. 

It is fabricated of small diameter 304 and 316 stainless steel 
tubing and, in its assembled form, consists of some 17 separate 
brazed joints. Joints must be strong, corrosion resistant and 
neat-appearing. 


Each of the 17 joints is hand-torch brazed with 
Handy & Harman BRAZE 630 wire and HANDY FLUX 
TYPE B-1. There’s no question that this is a unique 
application. There’s no question, either, that the 
application is stainless steel. The ease and economy 
with which this manufacturer solves his problems 
can be just as readily applied to your stainless steel 
joining problems. 

Strength, production speed, electrical and thermal 
conductivity, gas and liquid tightness and low cost 
are natural benefits of silver alloy brazing. We think 
it worth your while to learn more about this re- 
markable metal-joining method—we'll be glad to 
send you any information you ask for. Handy & 
Harman, 82 Fulton St., New York 38, N.Y. 


Your No.1! Source of Supply and Authority on Brazing Alloys Offices and Plants 


FOR A GOOD START: 


BULLETIN 20 


This informative booklet gives a 
good picture of silver brazing and 
its benefits. .. includes details on 
alloys, heating methods, joint de- 
sign and production techniques. 
Write for your copy. 
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HANDY & HARMAN 


General Offices: 82 Fulton St., New York 38, N. Y. 
DISTRIBUTORS IN PRINCIPAL CITIES 


Bridgeport, Conn 
Chicago, II! 
Cleveland, Ohio 
Dallas, Texas 
Detroit, Mich 

Los Angeles, Calif 
New York, N.Y 
Providence, R. | 
San Francisco, Calif 
Montreal, Canada 
Toronto, Canada 
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CLARE ANNOUNCES THE 


Type 211 Stepping Switch 


Eleven-point stepping switch has 12-level 
capacity, 100,000,000-step* life 


Many new, improved features give this 
Clare Type 211 springdriven stepping switch 
longer service life, greater capacity and a freedom 
from maintenance hitherto unknown in an 11- 
point switch. Rugged, compactly built, the 211 
is available with a variety of enclosures and 
mounting assemblies to meet a wide range of de- 
sign applications. 


*LONGER LIFE EXPECTANCY— This new 
switch has a life expectancy of from 100 million 
steps at twelve levels to 300 million steps at three 
levels with proper relubrication and readjustment. 


GREATER STEP CAPAC/TY—Up to twelve 
11-point levels or four 33-point levels enable it 
to handle complex switching, counting, totaliz- 
ing, selecting, and sequence control operations. 


SIMPLIFIED MAINTENANCE —Fewer mov- 
ing parts, due to the elimination of pawl bear- 
ings, and a more rigid armature arm simplify 
TYPE 211 SWITCH—ELECTRICAL DATA maintenance and increase service life. 
OPERATING SPEEDS—Self-interrupt speed: 60 SPS at 25°C on nomi- 
nal voltage. Remote impulse speed: 30 SPS at 25°C on nominal 
voltage with 66% make impulse. 
OPERATE & RELEASE TiIME—Operate time: 20 ms at 25°C on nominal 
voltage. Release time: 10 ms at 25°C on nominal voltage. 


OPERATE & RELEASE VOLTAGE—Maximum pull-in at 25°C is 66% 
of nominal voltage. Minimum dropout at 25°C is 5% of nominal 
voltage. 

BREAKDOWN TEST—1000 v, rms, 60 cps, is standard. 

COILS—Coil resistances for typical voltages are shown below: 

Voitage 1-8 Levels 9-12 Levels 
Vde Ohms Ohms 
6 1.5 1.5 
12 6 6 


ro = 4 VARIETY OF ENCLOSURES—Hermetically 
60 150 100 sealed enclosures, filled with nitrogen or oil, are 
110 600 400 available with hook-type solder terminals. Dust 

cover enclosures are available with miniature or 


TYPE 211 SWITCH—MECHANICAL DATA standard Amphenol Blue Ribbon connectors. 


OVERALL DIMENSIONS—Length (maximum)—4-5/16 in. Height (1C , : » - . 
interrupter, 1C O.N.S.)}—2% in. Width—from 1-5/16 in. for 3 levels to Write for bulletin CPC-3 to C. P. Clare & Co., 


2-13/16 in. for 12 levels. 3101 Pratt Blvd., Chicago 45, Illinois. In Canada: 
NET WEIGHT—From one pound for 3 levels to 14 pounds for 12 levels. C. P. Clare Canada Ltd., P. O. Box 134, Downs- 
BANK CONTACT—Standard is phosphor bronze. Also available are view, Ontario. Cable Address: CLARELAY. 

coin silver or gold plated phosphor bronze. 


MAXIMUM BANK LEVELS 4 PILEUPS oD 
Type of operation (points) 
Bank levels maximum (electrical) | 


interrupter springs 


Off-normal springs 
Number of ratchet teeth 33 
WIPERS—Standard wipers are non-bridging phosphor bronze with coin 


silver and gold plated phosphor bronze available in either non-bridg- 
ing or bridging models. FIRST in the industrial Field 























Unequalled 
Thin Sheet 
astening 


Permit use of thinner materials 
Cannot strip and shake loose 
Installed and set from the same side 


Now you can easily and quickly fasten even 
.020 dead soft aluminum without distortion, 
fastener loosening, stripping, or surface marring. 
Also save over 50% on installed fastening costs. 

No other fastener equals the speed and con- 
venience of ‘““POP”’ Rivets. Up to 1,000 an hour 
can be installed by unskilled help. They offer 
countless advan‘ages in product design because 
they are installoa and set from the same side. 
They need less than %¢” clearance for back up 
space. Low head profile gives neater appearance 
without countersinking. 

Investigate ‘““POP”’ Rivets now for all kinds of 
sheet metal or plastic-to-metal fastening. ‘‘POP”’ 
Rivets are a new concept in fastening convenience 
for metal furniture, boats, trucks, trailers, appli- 
ances and houses, that justify your im- 
mediate investigation. Call or write us now. 


“POP” RIVET DIVISION 


UNITED SHOE MACHINERY CORPORATION 


SHELTON, CONN. 
REgent 5-3391 
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| all 
MANDREL BREAK 
AND FALLS FREE 


How they work: 

“POP” Rivets are assembled on 
@ precision-made high-tensile 
mandrel. Mandrel head is 
drawn into reverse side of rivet 
from the front with a setting 
tool. Mandrel head breaks off 
under tension clinching the rivet. 
Work is squeezed by compres- 
sion-controlied radial expansion. 


Enamel Chipping 
Eliminated, 

tighter joints, increased pro- 
duction speed, no stripping 
even on 24 gauge steel, and 
small back-up space, helped 
Boston Stove Foundry Company 
engineer Magee Ranges with 
POP” Rivets 


Convenience and speed 
reduce installation time on 
plastic or metal awnings, jalou- 
sies, gutters, downspouts, storm 
windows ond doors, building 
skin and trim 


UNIITED 


pli " 
a) 


ee 2 or oe) 


Catalogs and Bulletins continued 


measuring equipment, gear hobbing and 
gear testing machinery and precision 
measuring instruments Scherr-Tumict 
200 Lafayette St, New York 12 

Circle 351 on Reader Service Card 


EPOXY ADHESIVES, SEALANTS, Al 
LOYS AND COATINGS—Book No 
about 36 pp. Characteristics, I 
uses and product descriptions for standard 
line Hi B Fuller Co, 255 I igle a 
Paul 2 

Circle 352 on Reader Service Card 


PHOTO EQUIPMENT AND INSTRU 

MENTATION—Catalog 459-S, 132 | 

Presents capabilities for designs and 

duction of equipment, as well as a 

plete listing of photo and optical eq 

ment. With prices. Burke & James | 
S Wabash Ave, Chicago 4 


Circle 353 on Reader Service Card 


SOLENOID VALVES—Stock list ai 
( 16 pp. Conta 
sign and operational 
ion guide and illustration 
diagrams \utomati Switch ( 
um Park, NJ 
Circle 354 on Reader Service Card 


HEATING COILS—Bulletin HC-] 

Describes construction and operatior 
heating coils. Includes selection chart 
general information about standar 

ot water, steam distributing ar 
distributing coils. Dept PD, Amer 

Filter Co Inc, 215 Central A 

lle 8, Ky 

Circle 355 on Reader Service Card 


SCIENTIFIC AND TEST INSTRU 
MENTS—Condensed catalog G-10, 48 py 
Description, illustration, specifications and 
reference for additional information 
given for each family of measurement, r 
ording and test instruments. Minneapol 
Honeywell Regulator Co, Station M-321 
Wayne & Windrim Aves, Philadelphia 44 
Circle 356 on Reader Service Card 


RULING PENS-—Brochure, 6 ] 
features of long and wide line 
Keuffel & Esser Ce Ac 
1 Sts, Hoboken, NJ 
Circle 357 on Reader Service Card 


GASKETS AND SHIMS—Guide, 4 pp 
Illustrates most widely used gaskets with 
sectional views. Akron Metallic Gas 

150 N Union St, Akron 9 
Circle 358 on Reader Service Card 


SELF-ENERGIZING PIPE-SIZI 
VALVES, FITTINGS—Bulletin 4072, 12 


pp. Describes preparation of joints and 


lists line of lens-ring gasket valv 


(Continued on page 118) 
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Specialized implements lighten 
many chores with power through 


BLOOD BROTHERS Drive Lines 


Every year, new implements are built by the smaller ‘‘specialty’’ 
manufacturers. And with p.t.o. power—through jointed drive assem- 
blies—their economy strongly appeals to the farmer's purse. 

Most implements, you'll find, are equipped with Blood Brothers 
Jointed Drive Assemblies. That’s because both Rockwell-Standard 
engineers and the implement builders themselves cooperate toward 
one end: Fully dependable performance at reasonable cost. 

Whether you build specialized implements—or day-to-day working 
machines—it will pay you to consult Rockwell-Standard! 


eral information, request Bulletin 557. 


ROCKWELL-STANDARD CORPORATION 


: . neers con help lighten 
Biood Brothers Universal Joints our drive line design 
chores too! Call them . .. 

ALLEGAN, MICHIGAN 


— 
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effective automation 


begins before the start 


with COORDINATED CONTROL 


Automatic control, the vital element which helps make automation and its 
many important production benefits possible, involves much more than top 
quality control equipment. And for most effective automation, automatic 
control begins long before the start-up—should in fact be the starting point 
for automation planning. 

Today, automation’s demanding need for greater effectiveness through 
continuous, controlled operation, can only be fulfilled by coordinated control 

automatic controls designed with a thorough knowledge of, and completely 
integrated with, all the elements which comprise an automated process, 
system, or machine. 

Since automatic control is the “nerve center” of industry's highly compli- 
cated electrical drive systems, only a control specialist is best qualified to 
coordinate these systems—a control specialist whose product and industry 
trained engineers work as partners with engineering and manufacturing 
personnel, consulting engineers, contractors and other equipment suppliers. 

That's why today, more and more automation-minded manufacturers every- 
where are turning to Clark Controller for completely coordinated control 
engineering service and equipment. 

For concept to start-up coordination of the automatic control in your 
particular operation contact your nearest Clark Controller sales office. Or, 
write direct to The Clark Controller Company. oat 


nl) HA 
Ee CLARK CONTROLLER 


Everything Under Control * 1146 E. 152nd St. + Cleveland 10, Ohie 


! | [J] IN CANADA: CANADIAN CONTROLLERS, LIMITED © MAIN OFFICES AND PLANT, TORONTO 











CLEVELAND. OnNO 
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GERMAN ENGINEERS USE 
MOLYKOTE TO SLIDE 944 
FOOT BRIDGE 60 FEET 


The relocation of a bridge of these 
dimensions without the use of rollers 
has not previously been reported. The 
weight of the bridge was approximately 
4,500 tons. 

The results of extensive testing at 
the Bavarian Testing Institute at Nuren- 
berg showed it to be more economical 
to move this bridge on girders lubricated 
with MOLYKOTE Type G than on roll- 
ers. 

When writing refer to Item 503. 


This bridge corries troffic of the Munich- 
Selzburg Highwoy over the Maongfell Valley. 


MOLYKOTE® OPERATES EFFECTIVELY OVER 
-300°F. TO 750°F. TEMPERATURE RANGE 


ATOMIC RADIATION DOES NOT AFFECT MOLYKOTE 





NEW MOLYKOTE “WEAR IN” 
COMPOUND REDUCES SURFACE 
DAMAGE RESEARCH PROVES 


During the critical wear in period, 
permanent surface damage, variously 
described as “galling”, “scuffing”, “scor- 
ing”, “tearing”, “scratching”, “excessive 
abrasion”, and “seizing”, is an inherent 
hazard. 


Cross section of ground steel surfoce. 
(Redrown to scale.) 


When magnified, even highly pol- 
ished metals show surface irregularities 
as in the drawing above. 


MOLYKOTE “Wear In” Compound 
was developed as a result of extensive re- 
search. It drastically reduces the time 
necessary to accomplish wear in and 
eliminates the hazards. 


“Wear In” damage requires costly 
reconditioning of new equipment and 
the amount of damage left unrepaired 
has much to do with the useful service 
life of machinery. 


When writing refer to Item 502. 








LIFETIME LUBRICATION WITH 
MOLYKOTE BONDED COATINGS 


MOLYKOTE resin bonded lubri- 
cant coatings combine all the outstanding 
characteristics of MOLYKOTE with to- 
day's most advanced air-drying and ther- 
mosetting resins. 


Roller Bearing Company, W. Tren- 
ton, N. J., process self-aligning bushings 
with a MOLYKOTE resin bonded coat- 
ing. This coating provides lifetime lubri- 
cation and protection against corrosion. 


MOLYKOTE resin bonded lubri- 
cant coatings are an amazing new devel- 
opment in the field of lubrication. They 
provide bearing surfaces with a wear- 
resistant film that has a low coefficient 
of friction. In many cases, the initial 
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treatment is sufficient to lubricate parts 
for the lifetime of the equipment. 
When writing refer to ltem 504. 


Self-aligning bushing monufactured by Rol- 
- Seattas Corporation of Americe, W. Tren- 
‘on, WN. 
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TYPE Z 


Extreme temperatures rule out the 
use of conventional lubricants. They 
freeze solid at extremely low tempera- 
tures or form objectionable deposits at 
elevated temperatures. 

The missile age has further com- 
plicated lubrication problems. Not only 
must lubricants operate over a wide 
temperature range, but they must be 
unaffected by radiation, be capable of 
functioning in a vacuum, be compatible 
with liquid oxygen, and have indefinite 
storage life. 

MOLYKOTE Type Z meets all of 
these requirements and is the only lubri- 
cant known to operate over a 10S50°F. 
temperature range (-300° to 750°F.). In 
inert atmospheres, MOLYKOTE Type Z 
is unaffected by temperatures as high as 
2000°F. 

MOLYKOTE assures nearly 100% 
protection against galling and seizing on 
all low veloci*y extreme bearing pressure 
applications. With MOLYKOTE, the co- 
efficient of friction decreases with in- 
creased loads and there is no tendency 
for it to be wiped away. The coefficient 
of friction with MOLYKOTE Type Z 
is .024 at 400,000 psi. MOI YKOTE 
maintains its effectiveness in the pre- 
sence of all but a few strong acids. The 
problem of lubrication where abrasive 
dust contaminates the atmosphere is 
greatly reduced by MOLYKOTE dry 
films. MOLYKOTE Type Z conforms to 
MIL-M-7866A (ASG). It is the basic 
ingredient in the many MOLYKOTE 
types that are available to industry. 
When writing refer to Item 501, 


THE ALPHA-MOLYKOTE CORP., 
Stamford, Conn 
Please send me details on 
item 501 [) item 502 [] 
ttem 503 [) item 504 [) 
Name 
Company 
Address 


——— 


Address your letter to The Alpha- 
Molykote Corp., 65 Harvard Ave., 
Stamford, “Research City”, Conn. 





Phone: Fireside 8-3724. 
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nectors, elbow, tee and ross-type fittings, 

; is well as special-purpose fittings and 

BARBER -C ema mo ore ocket weld fittings. American Instrument 

COLMAN Co Inc, $030 Georgia Ave, Silver Spring 
\id 





Circle 359 on Reader Service Card 


TYPE FYLM : 
WORM GEAR REDUCERS-Catalog, 


1 i 30 pp. General specifications, selection 
4 nsiderations and ratings for worm geal 
redu 


cTs In ludes performan C urve and 


diagram for parts identification. Croft 
USA, 2542 W. Peterson Ave, Chicago 45 
Circle 360 on Reader Service Card 
FASTENERS—Bulletins 100 and 2( ( 
| eat Illustrated guide to assembly 
vings Bulletin 


100 covers sheet metal 


ipplications; Bulletin 200 offers 12 idea 
for heavy-duty uses. Shakeproof Div, II 
linois ‘Tool Works, St Charles Rd, Elgin 
Three standard frame lengths Circle 361 on Reader Service Card 
Constant brush pressure over 
entire motor life MOLDING SERVICE—Booklet, 12 pp 
Large, rugged bearings Discusses compression, transfer 
Very low ripple — tion molding proce 
14-bar commutator and 
14-coil armature 
Standard or special mountings 
for interchangeability with rties of nine molding materials. Conti 
other motors nental-Diamond Fibre Corp, Newark, Del 
Radio noise filters, gear- Circle 362 on Reader Service Card 
heads and other special 
features available 


ind inj 
sses and lists materia 
ind sizes of parts available by each pri 


Also presents descriptions and prop 


BABBITTED AND BRONZE BEAR 
This popular sized motor can be ING BLOCKS. TAKEUPS—Book 2707 
supplied in voltages from 6V d-c ; 
to 115V d-c. Normal ambient 
temperature range —65° to 200°F vantages, specifications and applications ¢ 
(can be designed for —100°F or babbitted, bronze and plain bore bearins 
400°F). Rated output, 10 mhp bl n one section; takeups in a secon 
continuous to 35 mhp intermittent. Link-Belt Co. Dept PR. Pruder 
Rated torque, .05 Ib-in. to .16 Ib-in. ee ee —— 
Weight, .26 lb to .43 Ib. If you have ial Plaza, Chicago 1 
a new or replacement motor ap- Circle 363 on Reader Service Card 
plication, contact Barber-Colman. 


Covers design features and ad 


t 


MODULAR ENCLOSURE SYSTEM— 


if 


Py i PI 





ndensed version of catak 
modular cabinet system, he 

THE WIDE LINE OF BARBER-COLMAN ELECTRICAL 
COMPONENTS includes: D-C Moters for industrial 
oe ees mes. accessories and 


is assembled. Present 


equipment and aircraft control applications 
put up to 1/10 hp... . permanent magnet and split nents well as general specification 
low cost d-c motors series types . . . various mountings and speeds ure gin Metalformers Corp 
also available with gearheads or blowers. Tach nedon Ave. Elgin. II] 
precision d-c motors Generators for accurate speed indication and il a <9 . 
S serve vate ennivel anplications. Lew-cod battery Circle 364 on Reader Service Card 
\ a »perated motors. Resonant Relays characterized 
by low operating power, narrow band width METAL FABRICATION—B 
Ultra-Sensitive Polarized Relays operating on input P 
powers as low as 40 micro-watts. 400 Cycle A-C 
400 cycle a-c motors tach generators Motors for aircraft and missile applications type f product fabricated LJ Barw 


\M fo ( Inc, Everett 49, Ma 


TECHNICAL BULLETIN SERVICE P Circle 365 on Reader Service Card 
11! Barber-Colman electrica 
nponents. Detailed specifica . . 
Sees euiicaeais dia’ cee FLOW CAPACITIES FOR AIR 
Ea) VALVES-—Bulletin | Mini 


wings. Write for bulletins on 234-A, 12 pp 
a; t 
resonant relays polarized relays any of all products mum and maximum ipacit thoent 


for line of directional air control valy 


BARB E R-COoO LM A N COM PAN Y permits choosing valve size to match au 


requirements of circuits in which it i 

Dept. W, 1812 Rock Street, Rockford, Illinois installed. Also included 

Electrical Components * Small Motors * Automatic Controls © Industrial Instruments use with flow control data, explanation of 
Aircraft Controls ° Air Distribution Products ° Overdoors and Operators arv 
Molded Products Metal Cutting Too * Machine Tools * Textile Machinery (Continued on page 119) 


nts facilities and typica 





we formula for 


rms and principles and three-step 
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Co, Dept 126, 38 Wolf Rd, Des A bARBER > ac emall motore 


Circle 366 on Reader Service Card 





RESISTORS—Catalog, 24 pp. Dis 

characteristics, nomenclature, test results low cost..rugged 
and temperatut oefhicients of precision PRE is ON 

wire wound and composition variable re and accurate... 


istors. Includes chart diagrams. Reon Re 


sistor Corp, 155 Saw Mill River Rd, a-c 
, NY tachometer 


Circle 367 on Reader Service Card 
generators 


NONREVERSING COMBINATION . . 
STARTERS—Folder ED-30 mp. De Here’s a design tip that can save 
i 4 you money with no compromise in 
scriptions, photos and enclosure dimen 2 wg Bea aa ee may | ch 
leas af demiindion Gute thee product quality! arber-Colma 
“g * reversible motors perform efficient 
NEMA size 4) with motor circuit switches ly as dependable a-c tachometer or 
with circuit breakers. Cutler-Hammer rate generators. Voltage is nearly 
296 N 12th St, Milwaukee 1 linear in the range of 1000 to 3000 
Circle 368 on Reader Service Card rpm and is usable beyond these 
speeds with but slight additional 
; , loss of linearity. Generated voltage 
™ rlhparadlae VALVES—Bulletia is of the order of two volts per 
pp. Eight butterfly valve desig * thousand rpm and can be increased 
to the order of 10 volts per thou 
£000 01 sand rpm with shading coils of 
tinental Equipment ( Div of Fish higher impedance. Write for Bul- 
Governor Co, Cora polis, Penna letin F-9256 with performance 
Circle 369 on Reader Service Card curves. 


sented in tabular form. Sizes r 


’ 
1 to 108 in.; temperatures te 





PIME RECORDER-TOTALIZER 
dee KT191-600. 4 om. Cowes econ Eee low cost...reversibie 


ipplications and featur Standard Instru 


ment Corp, Div of Heat-Timer Corp, 65 £ a servo motors 
Broadway, New York 12 


Circle 370 on Reader Service Card a Compact 


, powerful . . . for servo 
: mechanisms, remote switching and 

PRESSURE LOCK SEALS—Brochur = , positioning devices, recording in 
pea : struments, voltage regulators 
+89-MS2, 4 pp. D aa oe Adaptable to a variety of control 
Sketch how circuits (including control from 
ludes d vacuum tube and transistor ampli 
PO Box 298, Baltimore fiers) for power requirements up 
Circle 371 on Reader Service Card , to 1/25 hp. Write for Catalog R1 





GEAR MOTORS~—Pul 
pecificat t low cost...unidirectional 


Crofts USA 1 ~~ blower motors 
Ay Chicago 4 4 


Circle 372 on Reader Service Card High-quality, precision-made 


, motors that give long, trouble-free 
PERMANENT PLATI MAGNETS service for driving blowers and 
B re, 4 S ficat as fans. Low noise level long-life 
fR ' . alignable bearings . . large oil 

Mages l ; reservoirs . high starting torque 

Oh Ratings up to 1/20 hp. Write for 


_ Catalog U1 
Circle 373 on Reader Service Card 





MOLDING AND EXTRUSION FACHI 


(TIES—Catalog sh t, 2 pp. Lists molding BARBER- COLMAN viata 


machines, supplementary and machine Dept.W, 1212 Rock Street, Rockford, II 


hop equipment and examples of custom 
nolded products Also lists extrusion 
(Continued on page 123) 


Small Motors © Automatic Controls ° Industrial Instruments * Aircraft Controls 
Electrical Components . Air Distribution Products . Overdoors and Operators 


Molded Products °* Metal Cutting Tools °* Machine Tools °* Textile Machinery 
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CLEANLINESS COUNTS in big, fast can washer 


One of the Rockwood Bronze Ball Valves used on cleansing line — size 1 4” — in a Straightaway 
Can Washer built by the R. G. Wright Co., Inc., Buffalo, N. Y., for milk companies and other users. 


ROCKWOOD Ball Valves 
simplify operation and maintenance 


In Straightaway Can Washers 
Rockwood Ball Valves are used for 
washing with a detergent solution 
and rinsing with sterile water, at 
temperatures of 135°F. to 180°F. 
Aid in processing up to 15 large cans 
per minute, in preventing seepage of 
wash solution into mechanism and in 
reducing maintenance to minimum 
are provided by these Rockwood 
Ball Valve advantages: 

Full Round Flow. No change in 
shape or volume of fluid stream 
no turbulence minimum loss. 

Leakproof Seal. Exclusive spring 


rings compensate for pressure varia- 
tions, temperature effects, etc. 

Quick Opening and Closing. Only 
a quarter turn needed. 

Long Wear-Resistance. Chrome- 
plated bronze ball withstands ab- 
rasion, pitting and scratching. 

Rockwood Ball Valve sizes run 
from %” to 2” in bronze and up to 
10” in cast steel. Equipment manu- 
facturers and processing plants de- 
pend on them for proved full round 
flow and protection of product and 
performance in the widest range of 
processing. Tested and listed by 
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Underwriters’ Laboratories, Inc. 
Write today for full information. 
Rockwood Sprinkler Co., A division 
of The Gamewell Co., 825 Harlow 
Street, Worcester 5, Mass. Distribu- 
tors in all principal industrial areas. 


ROCKWOOD 
BALL VALVES 


FULL, R 
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in screw machine 
products 


Alcoa puts the metal where you want it 


This aluminum piston for an automotive air-condition 
ing compressor shows how far Alcoa goes to put the 
metal where you want it. Not just in primary screw 
machine operations, compiex and demanding as they 
were, but on through a series of exacting secondary 
operations that enabled us to deliver a completely 
finished part 


Using 1’is-in. diameter 2014-T4 cold finished bar on 
a six-spindle automatic, we handled the forming, tre 
panning, drilling, facing and counterboring. Then we 


tackled the rest of the job—drilling and deburring two 
lis-in. cross holes. This was followed by coining the ball 
seat at a specified tonnage in order to insure proper 
assembly without distortion. Centerless grinding was 
then performed to a total tolerance of half a thousandth 
of an inch (plus or minus 0.00025 in.). All finished? Not 
by our standards. After final inspection, we cleaned 
every piece and packed it with meticulous care to pre 





vent damage in transit, insuring safe and sound arrival 

Whether it’s screw machine parts, forgings, castings 
extrusions or impacts, Alcoa can put the metal where 
The payoff 
in design, less 


you want it—precisely and economically 
may be fewer rejects, new flexibility 
waste in production, a best-selling product —or all four 
To draw on Alcoa’s file of ideas and Alcoa facilities, 
write today: Aluminum Company of America, 920-K 


Alcoa Building, Pittsburgh 19, Pa 


Aicoa puts the meta! where you want it 


extrusions and screw machine parts 


‘ALcoa © 
ALUMINUM 


how much Dust 
can a filter 
collect? 


Microscopic barbs on the live fibers of 


7. e 
if if uses Felt make felt the ideal filtering medium. 


These scales collect and hold dust parti- 


i cles. They also encourage ‘“‘build-up”’ or 

We STERR be LT: caking which actually increases filter effi- 
ciency. At the same time, their natural 
interlocking action holds fibers tightly 

Such efficiency is possible in a Hersey reverse- together, through years of flexing. 

jet filter with particle size of 5 microns and a For helpful engineering information on filtration 


pressure drop of 1% inch of water. felts, write 


Felt can be used to filter solids from solids, WESTERN 
solids from liquids, or solids from gases. It is Sect. Sade 
used effectively in fuel filters, air filters, 4021-4139 Ogden Ave. 


; , Chicago 23, lil. o Re K s 
chemical filters, respirators, or dust collectors. 
MANUFACTURERS AND CUTTERS OF WOOL FELTS 
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Catalogs and Bulletins. .. . .continued 
equipment for nylon and other engineering 
plastics and products. Danielson Mfg Co, 
Sub Nicholson File Co, Danielson, Conn 

Circle 374 on Reader Service Card 


‘e7-S3 VACUUM or PRESSURE... 


DIE ALLOY—Bulletin G55, 4 pp. Ad 
vantages and typical applications of alloy 
for drawing, forming or bending stainless 
and mild steel. Lists stock sizes. Ampco 
Metal Inc, 1745 S 38th St, Milwaukee 
46 


Circle 375 on Reader Service Card 
Model 0211 
(1 6 hp) 


Model 0406 
(1 12 hp) 
CLOSED-END BLIND RIVET—Cat F 


alog sheet, 2 pp. Dimensions and char Model 0521 
acteristics of rivet that is pressure-tight (1 3 hp) 
up to 500 psi. Pop Rivet, United Shoc 
Machinery Corp, Shelton, Conn 

Circle 376 on Reader Service Card 


MAGNETIC TAPE-—Bulletin 1619, 4 
pp. Describes magnetic tape for digital 
and analog recording. Consolidated Ele 
trodynamics Corp, DataTape Div, 360 
Sierra Madre Villa, Pasadena, Calif 


Circle 377 on Reader Service Card Model 0321 


(1 4 hp) 

ELECTRONIC TEST INSTRUMENTS 
—Question outline form, 4 pp. Inquiry 
blank for locating, comparing, evaluating, 
specifying or procuring any of 5,300 elec- 
tronic test instruments. Outline is in form 
of postage-paid reply letter. Technical In- 
formation Corp, 41 Union Sq, New York 
Circle 378 on Reader Service Card 


For O.E.M., lab or plant use — specify 
compact, portable integral- motor 


GAST =? AIR PUMPS 


Letterhead Requests Only ' 

/ To save space and reduce weight 
Visible Oi! Cup for 
lubricated models 


Vecuum Lubricator 
with auto shut of 


Manufacturers who published following 
literature asked that requests for copies be 
made on company letterheads. 

ia . — — tron Bod ecision 
CONTROLLING DYNAMIC ENVI- ground bere 
RONMENTS-—Bulletin 59-06, 8 pp. De _——, 
scribes facilities and capabilities available Shoh Seah 
to solve problems in dynamics engineering 
ranging from vibration isolation to shock 
protection. Barry Controls Inc, 700 Pleas 


and mounting costs—use Gast Integral- 
Motor-Pump Models! For vacuum use 
or fitted as air compressors—four sizes 


offer capacities from ' to 3.8 cfm 


For completely oil-free alr, Models 0406 
and 0211 are available with oil-less con- 


struction (optional Lubricated Models 


ant St, Watertown 72, Mass 


COAXIAL CABLE CONNECTORS— 
Cross-reference manual, 46 pp. Provides 
numbers assigned by leading connector 
manufacturers, large users, BuShips, as well 
as military standards, and matches their 
equivalents with more than 2000 stock 
types carried by Gremar. Each copy is 
registered and kept up-to-date by page ad 
ditions and revisions. Gremar Mfg Co. Inc, 
Dept PE, 7 N Wakefield Ave, Wakefield, 
Mass 


HYDRAULIC HOSE AND ASSEM- 
BLIES—Catalog and guide, 16 pp. Out- 
lines low to high pressure hose speci 
fication. Includes thread and fitting 
information for permanent and reusable 
types of couplings Hydraulics Inc, 40 
Lafayette St, Newark 2, NJ. 
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Gast construction is 
precise——ond prices 
ore competitive! 


0321 and 0§21 have fan cooling. Vacuum 


ranges to 28" Hg., pressures to 25 psi 


Rotary-vane design is positive in dis 
placement, quiet and long-lived. That's 
why engineers specify Gast Air Pumps 
as components for air sampling, indus- 
trial and laboratory instruments; print- 


ing, packaging and vending machines 


To acquaint yourself with other advantages, write for Bulletins V-P-356, 


GAST MANUFACTURING CORP., P. 0. Box 117-V Benton Harbor, Michigan 


SEE CATALOG IN SWEET'S PRODUCT DESIGN FILE & ASME. CATALOG 


“Air may be your answer!” 


@ AIR MOTORS TO 7 H.P. 
@ COMPRESSORS TO 30 P.5S.I. 
@ VACUUM PUMPS TO 28 IN. 
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No one wants to hear the gears turning! 


A TAYLOR laminated plastic gear 
is noiseless, acts as a safety valve 
in a gear train 


You can solve two problems with a single gear 
made from TAYLOR laminated plastic silent 
gear stock. Noise of meshing gears can be elimi- 





nated. Damage due to destructive overloads can 

be localized to protect the rest of the gear train 

and equipment. And the laminated plastic gear will outwear metal under 
normal operating conditions. Look into the physical and mechanical 
properties of TAYLOR laminated plastic silent gear stock. It is adapt- 
able to a wide variety of applications. Write TAYLOR FIBRE CO., 
Norristown 39, Pa. 


la 


LAMINATED PLASTICS VULCANIZED FIBRE 
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So we went... 


To Peter Cooper's 
“Pilot Plant’ 


On a recent Monday, trafic along 
Third Avenue in Manhattan’ was 
stopped for a quarter-hour or longer 
something that occurs only for a 
t-alarm fire. This time it was lowe! 
Manhattan's first academic procession 
marking the centennial of ‘Ihe Coopet 
Union. Some 370 representatives of 
universities, museums and_ libraries 
from all over the world, appropriatel 
ind colorfully capped and gowned 
marched around Cooper Square 
I'he Cooper Union for the Advance 
nent of Science and Art, to give the 
full name, was the first privately en 
lowed college to provide tuition-fre: 
education. Peter Cooper was a poor 
boy with no formal education whi 
made a fortune from the manufactur 
f glue and iron—and with the avowec 
ntention of using it to build a free 
hool te improve and elevate the 
working classes of the Citv of New 
York 
His school now has a faculty of 160 
spends $1,750,000 a year, accepted 
396 of 1597 applicants last year, ha 
564 day and 653 evening students 
Curricula include engineering, art 
ind architecture, plus adult education 
1 museum for the arts and decoration 
ind a 90,000-volume public librar 
Students are selected competitively on 
the basis of talent and _ intellectual 
ibility, regardless of race, religion, o1 
sex. Engineering degrees are awarded 
for successful completion of four years 
of daytime or eight of nighttim« 
lasses. A new Engineering building 
urrently under construction 
yper Union's first new building in 
(Continued on page 126) 
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Save 27% or more in cost... 


JOB RATED, MODEL" J” 


| SEVERE MODERATE | YOU SAVE THIS &% IN 
BORE OPERATING OPERATING PRICE OVER STANDARD 
CONDITIONS CONDITIONS | 2000.3000 PS! CYLINDERS 
“1500 PSIT 2500 PSI 
1500 2500 
1000 1500 


500 250 


1000 1500 
800 1200 


120 
2 





71% 
76% 


Not Available in 
2000-3000 PSI 







with seals, design, and safety 
factors as the famous Miller “Power-Packed’’ 
Model “H” Line for 3000-5000 psi service. 





SEAL FAILURE MEANS CYLINDER FAILURE! 


1. No seal made of synthetic rubber is compatible with even 50% of available, 
commercial, petroleum base hydraulic fluids. 


MILLER Uses All Teflon* Seals to Eliminate External Oil Leakage because 


Teflon is impervious to all known hydraulic fluids, even fire-resistant types. 


TEFLON SHEF SEAL TEFLON Seals On Piston Rod TEFLON Seals On Ball Check 
At Tubing Ends And Bushing And Adjusting Screw 


No blind assembly. Is Tefion rod flange seal re- Non-protruding, self- 
Shear-proof quires no adjustment. locking, cushion adjust- 
Heat-proof Teflon bushing seal is ing screw interchange- 
Extrusion-proof shearproof. Teflon wiper able with ball check 
Fluid-proof keeps dirt out. for easy access. 


MILLER Uses Resin-lmpregnated Leather Piston Cup Seals because 
they are compatible with petroleum base fluids and some fire- 
resistant types. Teflon cups available at small extra cost. 


2. Nicked or scored piston rods cause seal failure 


MILLER Uses Case-Hardened Chrome-Plated Piston Rods 
because they prevent nicks, scoring and rust. 





OTHER MILLER QUALITY FEATURES 
© Rust-Resistant Surfaces 


@ Interchangeable, Space-Saving Square, 7NOI8 York 
4-Tie-Rod Design 


® Precision Honed Barrels 


Road, Bensonville, | 


Hydraulic Cylin 
Tubing End Seai 


PAT APPLIED FOR 


So we went continued 
50 years and third on the “campus.” 

lo people in New York, Cooper 
Union, “at the head of the Bowery,” 
represents a center and focus in its 
field. It has dozens of famous alumni, 
including Michael Pupin, George 
Spatta, David Steinman, William Du 
bilier, and Irwin S. Chanin, among 
the engineers, and Augustus St. Gau 
dens among the arts graduates. In a 
recent Ford Foundation study, only 
MIT and Cal Tech surpassed Cooper 
in production of scholars in engineer 
ing (based on PhD’s and fellowships) 
even though Cooper is exclusively an 
undergraduate school! 

In its Great Hall, Abraham Lincoln 
made his most important speech for 
the presidency (“right makes might”) 
in 1860. Here have appeared an end 
less procession of famous lecturers and 
reformers. Here Peter Cooper in 
stalled 2500 revolving-seat iron chairs 
(now replaced by 1500 standard seats), 
28 gas chandeliers, and—under the 
seats—a blower-ventilation system that 
is still in use, but with a motor replac 
ing its steam engine. On the dais is 
still a leather swivel chair that Peter 
Cooper sat in to listen to lectures for 


the score of years or so he lived after 
his great gift. The six-story building 
was also built with an elevator shaft 

to be ready when elevators became 
practical. Peter Cooper always looked 
ahead. He made “Tom Thumb,” the 
first American locomotive; backed Cy 
rus Field on the Atlantic Cable; made 
the first beams for skyscrapers; broke 
the foreign monopoly on glue. In the 
wwe of Vanderbilt, Fisk, 
Gould, Drew and the rest of the 
“‘malefactors of great wealth,” he be 


I'weed, 


came the first real American philan 
thropist 

Thus, for the 
Union, it was appropriate that the 


centennial of his 


theme be “New Values in Science, 
Art and Society.” 
of papers, many repetitive, this con 
vocation contented itself with five 


In an age of dozens 


but three were by Nobel Prize win 
ners. Dr Laurence Gould, president 
of Carleton College, began the series 
with “Education and Society.” Sir 
Kenneth Clark, of the Arts Council 
of Great Britain, discussed “Art and 
Society”; Sir John Cockcroft of the 
UK Atomic Energy Authority and Dr 
Harold Urey of the Institute of Nu- 
clear Studies covered "Science and 


Society”; and Hon Lester Pearson of 
Canada finished off the evening with 
"Government and Society.” This last 
address was, as might be expected, 
the farthest reaching and climactic 
of the five. He pointed out that our 
“whole concept of government by con 
sent, the very foundation of our soci 
ety, is under attack” from within and 
without. The dilemma is heightened 
by the possibility that, in combating 
destructive forces, we will betray our 
basic principles. 


Our problem is people 


Said he: “The primary purpose of 
government is to promote the well 
being and creative freedom of the 
individual this in turn requires 
that the individual will 
his own civic and social responsibil 
ties. It requires also that the govern 
ment ensure that no group destroy or 


discharge 


dominate any other, and particularly 
that no group should flout or preju 
dice the national interest. To ensure 
this we must be more successful in 
applying to relations between those 
Big Organizations, into which the 
national society is increasingly being 
split, the principles of full discussion 
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NEMA SIZES O through 5 


DIMENSIONS 
SIZE 4 SIZE 1 
A—7°, A—3" 
B—12 B—5%4 
c—7 C—3% 
D—4 D—2 
E—7¥, E—3% 
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and accepted decision which govern 
the exercise of popular authority over 
the legislative process. Present proce- 
dures are becoming less and less ef- 
fective for this purpose. It is a major, 
and an increasing, responsibility of 
government in developed and indus- 
trialized societies to do something 
about their improvement. 

“This improvement must be based 
The right of 
citizens to organize for legitimate col- 
lective action must be preserved; the 
social and economic gains that have 
come from the exercise of this right 
must be maintained. (2) Abuse of 
power by individuals, groups or organi- 
zations within our society cannot be 
tolerated. We must recognize that 
such abuse can throw our democracy 
into disarray and become as much a 


on two principles: (1 


menace to our freedom and the insti- 
tutions through which it is expressed, 
as abuse of power by government. 

“Whether we can improve the re 
lationship between society and govern- 
ment, depends on the individual citi 
zen, the source of all strength and all 
weakness in the democratic state 

“He will be responsible for the na 
ture of our social values and the qual- 


ity of our freedom. ‘To discharge this 
responsibility effectively and well, he 
will need the sturdy self-reliance and 
unshakable integrity of a Peter 
Cooper. He must prefer effort to ease 
and be willing to fight for the things 
in which he believes. If he will not or 
cannot do this, then the field will be 
left to those—and there is always a 
surplus of them—whose ambition and 
energy 
ideals. 

“So we ask ourselves: Are there 
enough men today with spirit and de 
termination sufficient for this put 
pose? Or are we becoming less and 
less able to distinguish between truc 


exceed their principles and 


and false values in our society as we be 


come more and more able to move 
mountains and split atoms? 

“Are we exchanging the reality of 
freedom for its surface expressions; r 
placing the rule of one anointed or 
appointed man by the domination of a 
few carelessly chosen ones; or by th« 
dependence that comes from the de 
mands we make on those who govern 
by our favor or our indifference? 

“In the face of the mounting pres 
sures and conflicts of our jet-propelled 
life, are we too often finding releas« 


in yielding to the temptation to wash 
our own brains? 

“These are questions we can’t ¢s 
cape, and no producer or sponsor can 
give us the answers. But we have no 
reason for despair about the result 
I'ree men, with courage and resource 
fulness, have before now met and de 
feated as serious challenges to their 
freedom and their future. It can be 
done again, if there is the will 
if each citizen does his dutv under 
strong, dedicated leadership.” Ey 
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“We send Demosthenes wit 
body dares 


MOTOR CONTROLS 


ONE/HALF 


THE SIZE AND WEIGHT of CONVENTIONAL CONTROLS! 
WITH ADVANTAGES ONLY “RA” DESIGN CAN OFFER 


Arrow-Hart now offers Mechanically Held Contactors with or without coil clearing contacts, in 
NEMA Sizes 0-5, as well as its complete line of ““Right Angle’’ design contactors. Applications 
include machine tool control circuits and electric furnaces requiring continuity of operating 
sequence despite voltage failure or interruption. Also widely used in locations where quiet is 
essential and where the hum characteristic of a-c magnets in an electrical holding circuit ts 
objectionable. 
MECHANICALLY HELD OR STANDARD CONTACTORS OFFER: 
e Small Size e Less Weight 
e Straight-thru Front Wiring e Easy Inspection, Installation, Maintenance 
e Improved Performance & Dependability Vertical Contacts . .. prevent accumulation 
of breakdown materials 

Greater Magnet Efficiency . . . control 
transformers up to !s smaller 
Easy to Add Auxiliary Interlocks e Hard Epoxy Coils 


Write today for details to The Arrow-Hart & Hegeman Electric Company, Dept. PE, 
103 Hawthorn St., Hartford 6, Connecticut 


ARROW-HART of HARTFORD 


Quality since 1890 
MOTOR CONTROLS « ENCLOSED SWITCHES «+ APPLIANCE SWITCHES «+ WIRING DEVICES 
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Pressure Lugs Sizes 1 thru § 





PERFECT SEAL... 
Teflon* coating mates 
United's metallic O-ring 
to surface! 


Teflon, permanently bonded to a United 
metallic O-ring, conforms to normal tool 
marks which it contacts in a machined seat. 
This remarkable, non-porous, pliable’ coat- 
ing compresses into these irregularities to 
help form a perfect seal. Spring steel charac- 
teristics of the O-ring metal are retained, and 
the surface conformability of a rubber-like 
compound is added. Finish is completely 
non-corrosive and resistant to chemical ac- 
tion. Tests with gases and liquids, at high and 
AA low pressures, prove absolute sealing action 
United also makes hollow tube; pressure- 
filled; and patentedt self-energized metallic 
O-rings; and wire and brazing O-rings to 
practically any required dimensions. Write 
for information (on your letterhead please). 


TOP: Tool marks visible 
in TEFLON coating, 
magnified 12X 


BOTTOM: Section 
TEFLON ... conforms to 
irregularities in ma- 
chined surface. 


* TEFLON IS THE REGISTERED TRADEMARK 


FOR DUPONT TETRAFLUOROETHYLENE RESINS T Patents 2, 609, 269 


2,837,360 


UNITED METALLIC “O” RING CORP. 


Dayton. Ohio Box 1038 
Division of United Aircraft Products, inc. 
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Model “YE” by 


DURANT 


Test count-life over 

Offered in Two. STYLES: 

1. Quick PUSH-BUTTON RESET 

2. Electric REMOTE RESET 
First high-speed electr cally actuated counters with 
added advantage of electric reset. Clean-cut leg 
ble 3/16” 
high-speed electric counting applications a 
rate at high, low or intermediate speeds 
DURANT MANSFACTORING co 


1938 N. Buffum 8 Thurbers Ave 
Milwaukee : euiiones & 


figures, white on black. Ideal for all 
ALASKA GRAY 


AND SEAL BROWN 


00 00 of | 


Compact, with great rigidity en 
tirely enclosed against dust and 
moisture Base or panel mount 


Speeds to 1500 C.P.M 


PRO Te Ta asts 


SINCE 1879 
Aa 
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Current 
Reprints 





ted articles u ecel issues hav 
printed in 
\s long as the supply last 


US and Canada can secure one cop\ 


mvenient torm for 


_ x ide rs 


f tl reprints without charg 
1¢ of the Reader Servi Cards 
side the back ver Note that 
ist be used within 60 days of 
n date If more than on 
1eeded, see price list 


High-Temperature Reinforced Plastics 
How they behave under plasma jet, oxy 
tvlene torch and rocket-engine exhaust 


Nov 23 Circle P 22 


Mechanical Reliability 
Mathematical tools as applicable to bear 
irs and rivets as thev are to vacuum 


yacitor Nov 23 Circle P 21 


Reinforced Plastic Springs 
Leaf springs from epoxy laminate 


tecl. Nov Circle P 20 


Latest Trend in Bolt Threads 
Loot etting larger 


threads a_ possibility 


Circle P 19 


18 Ways to Control Gear Backlash 
nd in ludes late st d | 
blem. Oct 2 


Circle P 18 


Pressure Drops in Pneumatic Systems 
od predi ts losses when 
in series. Oct. 26 Circle P 17 


Yardsticks for Research Success 
ations and pr 

a product. Oct 19 
Circle P 16 


wcedures used t 


8 Steps to Better Engineering Writing 
rh ght-page 
rial form fron Sept 7 to Oct 


rept rt appeal d 


Circle P 15 


3 Steps to a Rearsape powered Motor 


«El t 7 xample—how to ch« 


1> 


t mot or the load. Oct 


Circle P 14 


Closer Look at Cast Iron 
] redicting Serv perfe 
k at tl tructures. Oct 12 
Circle P 13 
Planetary Drive Run by Rollers 
Replacing gear drive cuts noise and vi 
bration in fast planetary system. Oct 12 
Circle P 12 
Molding with Polyester Premixes 
\ different design approach is n 
h tl inforced plastics. Oct 12 
Circle P 11 


(Continued on page 129) 
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Current Reprints continued 


Ballbearing Tests 

Combined reprint: test methods 
torque, vibration und runout 
devices to check preload and play. Sept. 28 


Circle P 10 


Specifying Anodized Aluminum Finishes 
Practical guide to ways that will gi) 

the specific coating needed. Sept 
Circle P 9 


13 Ways to Cut Drafting Costs 

List of helpful modern methods, mate 
rials and equipment that save money 
Sept. 28 Circle P 8 


Fixed Resistors 
Chree-ste p me tl | ooses fy and 
1 Sept 2 
Circle P 7 


More ger png per wager 


Review n niques d ned t 


1 enginec! 


pt 21 Circle P 6 


Equipment Says it in Color 
How \ itching lor code 


t } T t OpDCcI 
1 t | i 


Sept 14 Circle P 5 


New Data for ight Pressure Air 
Pr p t tT all ! press 
fu 


I. Sept 14 


What Is Gueatays 


I it 


il tor tation 
payabl t PRODUCT 


ontinued on page 131) 
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— revolutionary Carter Rotary Torque Actuator 


ineers a whole NEW field of design o oye 
to 0° of rotary fluid power as standard .. at iit 
torque from air, oil ae or water power. i 

Built in cushions! infinite positioning flexibility! Thee. 
sands of applications! 


NOMEN A f 


TORQUE ACTUATOR 
0-100° 
0-190° 
0-280° 
0-370° 


an oS 


PNEUMATIC or Send for 12-page 
HYDRAULIC etptaaiiening te. 


CARTER offers unlimited inet-euntinn 
design opportunities through industry’s 
only COMPLETE LINE of LINEAR and 

ROTARY fluid power actuators! 





HYDRAULIC AND PNEUMATIC CYLINDERS 


Complete Catalog File! 
Complete bound file with 
ordering details for: Air 
Cylinders *SI] Hydrauli 


1500 PSI Hydraulic, Clam, 
Cylinders, Air Valves, B 
Valve Types mplete h 


1. Space saving designs! Light 4. Spring loaded “V” packing on 
weight! rod end gland. 
2. Full 1 to 1 Meehanite cartridge 5. Key type stainless steel lock- 
bearing. ing ring. Allows 360° rotation 
3. Precision honed heavy wall tub- of pipe ports. 
ing—6 to 1 safety factor. 


IMMEDIATE DELIVERY ON ALL STANDARD CYLINDERS AND ACTUATORS 


oT 


Phone: BAyport 1-7186 (Chicago) . 


CONTROLS, INCORPORATED 


2884 Bernice Rood . Lansing, lilineis 
(Chicago Suburb) 
GRenite 4-3305 (Lansing, III.) 
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for ANY product it’s 


more than just a 


SURFACE advantage 


Whasland Duran 


|CLAD 


vinyl finish 


Masiand Duran CLAD 
used on 
Arvin phonograph 


More than a finish! As an integral part of your product 
this versatile vinyl can provide a “built-in” sales advantage. 
It can be laminated permanently to metal. It can be formed, 
stamped, crimped, bent, shaped or drilled without impair- 
ing its textured look. No new equipment required. Durable 
and easy to keep clean, Mail coupon for samples. 


industrial Products Division 


THE MASLAND DURALEATHER Co. 
Dept. PE, Philadelphia 34, Pa. 


THE MASLAND DURALEATHER CO., Dept. PE 
Amber and Willard Sts., Philadelphia 34, Pa. 


Please send folder and samples of Masland Duran Clad: 
NAME _ TITLE__ 
COMPANY _ 

STREET 


ZONE STATE__ 
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new! LLaeeeosery nylon 
Wedge Lock 
BAND CLAMP 


TWO-POSITION 

WEDGE PERMITS 

ADJUSTMENT FOR 

TEMPORARY ASSEMBLY ... 
wa ~ 
Ras | RSS 
Wedge I 
In 
First 
Position 


OOF .<5 
ONCE 
IT'S LOCKED, 
YOU'VE GOT 
TO CUT IT LOOSE! 


Position 

















@ Another Weckesser “first” @ Just introduced at the 
I.R.E. Show @ First practical band clamp that locks 
and holds permanently @ Solid DuPont Zytel 101 
(Nylon) @ Easy assembly with screwdriver er forked 
tool—One size for cable diameters %” to 1%" 

Send for free samples and bulletin 


Manufacturers of Nylon, Teflon and Ethocel 
Cable Clamps, Molded Nylon Screws and 
Nuts, Nylon Threaded Rod and Washers. 


Ylr2 223527 come any 


5705 Northwest Highway ¢ Chicago 46, Ill. 
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MOLDED NYLON FIBERGLASS 
fhp GEAR REDUCERS and 
PULLEYS 


@ Cut costs ‘4 or more 
@ Add self-lubrication, impact strength 
@ Chemically resistant, durable, quiet 


FIGURE IT OUT. Compare the cost of these 
molded nylon fiberglass parts with the time and 
labor cost of conventional machined assemblies. 
The answer is obvious. You can easily save 
1/3 (and more!) on fhp motor drive assemblies, 
using Rampe Nylon-Fibergiass Gear Reducers 
and Variable Speed Pulleys 


WANT MORE PROOF? Send for catalog data 
sheets and prices on the complete lire of fhp 
equipment. You'll get results — fast! (All items 
stocked for immediate shipment). 


PLUS FEATURES: 

variable pitch pulleys 
and gear reducers for 
all thp applications. 

© immediate delivery. 


@ tasily adapted for 
special needs. 


RAMP E wmec.co. 


14915 WOODWORTH AVE., CLEVELAND 10, OHIO 
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Current Reprints ...... .. continued 


ENGINEERING, 330 West 42nd St 
New York 36, N. Y 


In the event that you missed some of 
the Special Reports that appeared in 
PRODUCT ENGINEERING recently, 
here is a list of those still available You 
may obtain any four for $1 


Structural Models (10/26/59) 

In three parts: I—~Theory of Similitude; 
I1—Building the Better Model; I[I—The 
Model at Work R23 


Engineering Organization in Transition 
(5/11/59) 

Study of some 50 organizations showing 
their latest setups, reasons for changes, 
budgeting, titles and ratios of engineers to 
total company employment R22 


The Engineer's Bookshelf (New— 
3/30/59) 

Detailed bibliography of technical books 
for the design engineer. Handbooks, text 
22 subject classifications) bibliographies, 
library references and periodicals R21 


Designing with Swivel Joints 

How to choose between swivels and flex 
ible hose; how to select the proper typc 
or combination of joints, and calculate 
pressure loss R20 


Modernize Now 

Why and how to modernize the engi 
neering design function: how to calculat 
R & D investment, costs and manpower 
needs; engineering laboratory, drafting 
equipment; company library; model shop 

R19 
Sandwich Panel Materials 

Selection guide for core materials, fa 
ings and adhesives presented in_ tabular 
form Core materials include vegetabk 
mineral and plastic in solid, honeycoml 
and foam. Data on facings ver metal 
wood and plasti Adhesives table list 
properties for the 14 most widely used 

R18 
The Engineer Comes Into His Own 
(3/31/58) 

Summary of current thinking on what 
makes him tick; his growing ties with other 
sciences; his responsibilities as individual, 
citizen and human being and what 


tomorrow holds for him R17 


Pre-painted Steel (12/9/57) 
Metal preparation, how t 
paint, paints available 


Lubricating With Air (11/25/57) 


How to design hydrodynamic gas bear 


ings including latest research information 
on gas bearings developed through a 

operative program sponsored by 11 gov 
ernment agencies R13 


Color and Textures for Aluminum 
(9/30/57) 

How texture and color are added to 
aluminum surfaces: texture and surface 
design, metallurgical finishes, application 
of color. R12 


| 


Count Control 
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FOR AUTOMATING 








INDUSTRIAL PROCESSES 


model HZ4 

MICROFLEX RESET COUNTER 

Use to control an operation for a 
preset number of counts. Has 
spring reset to “0.” Dial ranges 19, 
400 and 1,000 counts 


Ask for bulletin 720 


model HZ200 

ADD-SUBTRACT COUNTER 
Add-Subtract counter — operates 
from ADD pulses which trip switch 
at maximum limit—and SUB- 
TRACT pulses which trip switch at 
“0” limit 


Ask for bulletin 740 


model MT 
STEP SWITCH 


Use for sequence control from 
pulses—19 contacts—60 cycle 
coil-break out cam lugs 


Ask for bulletin 780 





model HZ6 
MICROFLEX REVOLUTION COUNTER 


Use to control an operation as a 
function of mechanical movement — 
drive shaft can be mechanically 
connected to machine, spindle, con- 
veyor, etc 

Ask for bulletin 730 





model HM 
MULTIPLEX (Multiple Circuit) TIMER 


Use for sequence control of 1 to 7 
circuits. With shaft drive for me 
chanical connection to an external 
drive mechanism 

Ask for bulletin 130 

Write us regarding your count problem. 
Services of Sales Engineers in 25 district 


offices are available without obligation. 
Address Dept. PE-1159 
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Anatomy of a Snitch 


Once when I was a youngster, I got 


myself into a tight spot. I snitched 
I didn’t intend to, but the way I de 
med my 
off to the 
while before the culprits forgot it, and 
the rest of the class a 

dent gave me a sort 


bias, | 


igainst 


own guilt tipped the teacher 
culprit It was quite a 


well. ‘The inci 
ot psychologi i] 


dead 


pigcons, ill 


suppose, and I’ve been 
stool 
formers and tattletales ever since 
When I was about twelve, I worked 
devil Ihe boss 


and the pres 


snitchers, 


briefly as a printer’s 


was away all one day, 
man, his helper and I had some cata 
With n 


catalogs wer 


logs to assemble and staple 
boss around, very few 
l sembled The 
off. | 


explaining that all th 


next day I was laid 
could have saved my job bi 
catalogs 

other tw 


embled were my work, th 


having taken most of the day off to 


court a | 
But I'd learned 
though good jobs for 


hard to get ind w 


1 pair of waitresses up the strect 


in Kel-F, Viton-A, Vyram, Poly- 
urethane, and other unusual 
elastomeric materials having ex- 
cellent resistance to many pe- 
troleum oils, synthetic lubri- 
cants, fuels, phosphate and sil- 


icate ester fluids—in a tempera- 
ture range of —40° to +500° F. 


LINEAR—specialists in close- 
tolerance molding in all of to- 
day’s modern polymers... in 
both fabric reinforced and 
homogeneous materials. 


These are automatic seals. For 
further help, call the LINEAR 
engineer. 


PERFECTION IM RUBBER’ 


LINEAR 


LINEAR. Inc, STATE.ROAD & LEVICK ST, PHILA 35, PA 


All this comes flooding back when 
| run into the occasional 


nitch Le 


ounding reason for it, 


grown-up 


high 


but it’s repre 


ilways has some 


hensible just the same. In a recent 
youngster was ent a 
a meeting—his first 

Cocktails flowed 
turned out 


instance 1 
thousand miles to 
ong business trp 
ind he had four—which 
to be 
1 brilliant, although incoherent, heck 
ler of the speaker of the evening; and 
ill the to hi 


} } 
room by frank] 


three too many. He was quit 


next day was confined 
dizziness, which hi 
dmitted was a hangover 
Everybody has one or two such ex 
that’s 


capacity So you 


periences how one learns his 
forgive and forget 
But one officer at this particular meet 
busybody, and a snitch. He 
detailed letter to the 
mployer, suggesting that th 
Now the 


as an impolite 


Let's hope his 


Ing 1 l 


voung 


ept home hereafter 


branded 
lush 


(Continued on page 134) 
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STEEL-WELD rasrication... 





PRECISION WELDMENTS 


Fabricated and Machined to Specification! 


The 16-Ton Weldment above, undergoing machining operations, is one 
of several components of a radar antenna’s base mechanism. This piece 
is typical of thousands of Steel-Weld Fabricated parts and assemblies 
produced and machined to specification by Mahon for defense con- 
tractors, manufacturers of processing machinery, machine tools, and 
other types of heavy mechanical equipment. 

When your design calls for weldments of any kind, you, too, will 
want to discuss your requirements with Mahon engineers; because, in 
the Mahon Company you will find a unique source for weldments or 
welded steel in any form... a fully responsible source with a long and 
enviable performance record, and unusual facilities for design engi- 
neering, fabricating, machining and assembling. 


See Sweet's Product Design File for information on Facilities, or have a 
Mahon sales engineer call at your convenience. 


p STEEL for THE R. C. MAHON COMPANY © Detroit 34, Michigan 


L . tability 
redic th SALES ENGINEERING OFFICES in DETROIT, NEW YORK, CHICAGO, LOS ANGELES ond SAN FRANCISCO 
Streng 
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tal E= WY NYLON & PLASTIC a 


~ as ~ 7 sic tee! 


THERMO- 


2 We 


_ PARTS from GS i CS 


Economically mass 
produced on fully 
automatic patented 


r 


machines, GRC nylon 
parts are available 
from stock in many 
sizes ond types 

GRC uses single 
cavity techniques, 
molds in one 
automatic cycle, gets 
accurate, uniform 
parts, ready for 
immediate use 


These advantages, 
these economies, apply 
too, to tiny made-to- 
order ports to your 
specifications . . . 

in quantities of 
25,000 to many 
millions. Write for 
bulletin describin 
GRC's unique method 
for injection molding 
small plastic parts or 
send prints for 
quotation. Ask about 
our zinc alloy die 
castings, too! 


NO SIZE TOO SMALL 
Maximum size 1%4" 
long—.03 oz. 


Png” 


& 


9 


y \ 


NYLON SCREWS & NUTS 


@ GRC's complete line of high quality, 
tolerance molded nylon screws and hex nuts include 
screws in standard commercial heads—Phillips or 

slotted types 
in ten sizes 
miniature machine screws—half the weight of 
aluminum 
compact designs possible. 
ing technique adds exceptional uniformity, accuracy, 
economy to nylon’s high strength-to-weight ratio, 

built-in and electrical insulating qualities, 
resilience and elasticity 


close 


in sizes from 


#4 thru V4"; hex nuts 
(#2 thru 5/16” 


) "GRC molded nylon 


in sizes from #2 thru 4" make more 


GRC s single cavity mold 


stability, 
GRC's molded nylon fasteners 
are available from stock in a wide 

range of types, sizes and lengths 


WRITE, WIRE, 
PHONE NOW for 
GRC's new catalog 
of die cast and 
molded fasteners. 


i. 


GRIES REPRODUCER CORP. 


World's Foremost Producer of Small Die Castings 


159 Beechwood Ave., New Rochelle, N. Y. * 


NEw Rochelle 3-8600 


| Tangents 





SPECIAL 


CHECK VALVES 


for = 
Submersible 
Pumps 





SILICONE TREATED 


RUBBER POPPET 


Tapped one or two 
holes for attaching 
Pressure Switch, 
Pressure Gauge or 
Snifter Valve. 


a No. 350 


Here’s the answer to your Check Valve 
problems on submersible pumps. The 
taper-type rubber poppet is noiseless, 
does not leak, opens easily. Works in 
any position. 

All bronze body. Five sizes, \” 
through 2”. May be tapped for one or 
two side connections as shown. Used 
as original equipment by many lead- 
ing pump manufacturers. 


Write today for Bulletin 203, or telephone 
Harrison 3313 for more information. 








STRATAFLO PRODUCTS, INC. 


YNE ANA 
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White MEW 


INDUSTRIAL FELT ? 


NOW! Synthetic Fiber Felts and Wool Felts 
designed for exacting, 
special applications! 

NOW! Available CUT to meet your specifications! 

NOW! Large diversified inventory insures 
prompt delivery! 


*Available in all weights, 
widths, colors, etc. and 
made to S.A.E. and Federal 
Gov't. Specifications. 


Feee 


Folder of samples 
and applications of 
industrial Feit. 

Write for Booklet K-4. 
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continued 


boss understands all about snitchers. 

The whole business reminds me of 
a story about two hired men, one the 
favorite of the widow who owned the 
farm where both were employed. The 
other therefore, the unhappy 
recipient of the burned food, the 
bad bed, and general inattention. 
Now, it chanced one day that a tor 
nado the farm, snatching 
up and carrying off the favored hired 
and the buckets of milk 
he was carrying. The other man im 
mediately ran to the widow, shouting: 
“Joe just ran off with two buckets of 
milk!” 

A lot depends on how you tell the 
what overtones you convey by 
your choice of words. But a lot more 
depends on whether you're trying to 
snitch, to improve your own position 
by worsening that of somebody else 

The snitch is generally despised by 
children and sportsmen, but the para 
dox is that he’s recognized and even 
rewarded by the law. Our own govern- 
ment rewards the criminal who rats on 
his associates, the informer who gives 
information about his neighbor's in- 
come tax or a fellow-passenger’s over 
seas purchases. Customs officers have 
been known to employ spotters in key 
European cities. Local law officers 
use stool pigeons. Factory officials 
have stooges. This all may be within 
the law, and it may be the practical 
and economical way to stop income 
tax evasion, smuggling and law-break 
ing, but it still is reprehensible. 

The peculiarity is that snitching is 
commonly justified by rationalization 
(he snitcher feels high-minded, like 
done his duty. He feels 
helping his fellow man. He becomes 
the Jiminy Cricket of Walt Disney's 
Pinocchio, the conscience with sepa 
rate identity. 

Stories have it that this was a chat 
acteristic of Puritan days. Everyone 
became a private judge of his neigh 
bors. ‘There were witch-burnings, 
scarlet-letter brandings, banishments, 
tarring-and-feathering. Each man vied 
to prove his own uprightness by tear 
ing down that of his neighbor. 

Come to think of it, that is also 
the standard weapon of totalitarian 
secret police: the man who informs on 
his neighbor, the wife who tells on 
her husband, the child who questions 
the loyalty of his parents. The snitch 
is apparently the essential ally of the 
autocrat. —EJT 


was, 


came by 


man two 


story 


he’s he’s 
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DESIGN 
ABSTRACTS 


Structure Foil 


An all-spot-welded, foil-gage, struc 
tural material for elevated tempera 
tures, stiffened by corrugation, is de 
scribed, Strength is equivalent to 
double-skin brazed sandwich construc- 
tion of equivalent weight. Sample 
products and some design problems 
ire discussed. 


Structural Foil for Hot Parts’, M. J. Bretenbach 
and Brooks Lake, Ryan Aeronautical Co. So- 
ciety of Automotive Engineers paper 99T, 485 
Lexington Ave, New York 17. 


Damping for 
Vibration Control 


The use of system damping of 
vibration is discussed, particularly in 
reference to hysteretic damping within 
structural materials and_ structural 
damping associated with interface slip 
(Coulomb friction) and shear strain 
in an adverse layer at an interface 
I'hese mechanisms are analyzed and 
the possibilities of using them in con 
trolling vibration discussed 


“Material and Structural Damping for Vibro* 
tion Control”, B. J. Lazan, University of Minne- 
sota. Society of Automotive Engineers paper 
100U, 485 Lexington Ave, New York 17. 


Research Management 


With the rapid growth of research 
and research organizations, both 
standard management techniques and 
individualized procedures tend to be 
applied to the task of supervising such 


LEN 


ALLEN is 
the dowel pin 
that gives 


you PLUSES! 


Your ALLEN Industrial Distributor 
can show you a good many ways to use 
ALLEN Dowel Pins, in addition to 
conventional uses in tool and die work. 
You can use them as economical roller 
bearings, axles, precision plugs, hinge 
and wrist pins—and in many other 
ways. 


You can cut the cost of your product 
substantially, too— because your 
ALLEN Distributor can supply these 
strong, accurate, mirror-finished Dowel 
Pins in standard sizes right from stock. 


Made of special Allenoy steel; sur- 


face hardened to 62-64 Rockwell 
C; precision ground to .0001” with 


micro-inch finish of 6 RMS max. 


Continued on page 136) 
= ms Check your Allen Handbook or 


Catalog for detailed specs and 





standard sizes, or write direct for 


samples and technical information. 


Genuine ALLEN products are available only through your 
ALLEN Distributor—he’s always ready, willing and able to 


give you prompt, practical service. 


Wake me at 5. le kicking about 
overtime.” 


PRODUCT ENGINEERING - NOVEMBER 23, 1959 CIRCLE 135 ON READER SERVICE CARD 135 





The “J" type adjustable relief valve 
has an attached solenoid-controlled 
two-way pilot valve that changes 
the main valve function from regu- 
lating maximum pressure to that of 
unloading fivid at minimum pres- 
sure. Thus, when fivid is not doing 
work, it can be automatically re- 
turned to the reservoir without going 
over the relief valve and creating 
costly heat. 


Model No. BTJ3-165 


From Brown & Sharpe = 


Two Double A Relief Valves 
with Solenoid Controls 


They are exclusive with Double A! They are hydraulic relief 
valves that do more for you: 


An adjustable pressure relief valve with a solenoid control to 
allow full bypass of fluid at idling pressure. 

A dual pressure relief valve with a solenoid control providing a 
choice of two individually adjustable maximum pressure settings. 


The standard Double A line was designed to meet the circuit 
requirements of today. You can expect to find exactly what you 
need. Call your local Double A hydraulic 
distributor. Or write to Double A Prod- 
ucts Co., a subsidiary of Brown & 
Sharpe Mfg. Co., Manchester, Michigan. 


The “D" type relief valve, with dual 
pressure adjustment controls, has 
an attached solenoid-controlled two- 
way pilot valve. Through this con- 
trol either one of two maximum 
pressure settings can automatically 
be made effective. Thus, you can 
gain control over two levels of pres- 
sures (and save power as well) 
where pressure requirements vary 
in the course of a work cycle. 


Model No BTD3-1 75 


Brown & Sharpe 


HYDRAULICS DIVISION COMPLETE 
INFORMATION 
GEAR, VANE & CENTRIFUGAL PUMPS on Double A 
DOUBLE A VALVES solenoid-controlled 
GEROTOR PUMPS relief valves 


POWER UNITS ASK FOR 
Datz Sheet 
No. 8713 


PROGRESS IN PRECISION FOR OVER 125 YEARS 


Abstracts continued 


programs. A combination of a thor 
ough understanding of the nature 
if the research work to be adminis 
tered, a familiarity with management 
principles and an appreciation of 
human nature and the problems it can 
create are described as the only real 
basis for research management 
The Individual Case in Research Manage 


ment’, E. H. Schulz, Armour Research Founda 
tion, 35 W 33 St, Chicago 16 


Use of Technical Books 


Basic types of technical books ar 
defined how-to-do-it books, text 
books, treatises and monographs, 
handbooks Applications of various 
books to specific kinds and levels of 
ngineerimg iobs ind responsibilities 

ittempted in two charts Fight 
lraming Ages of Manufacturing 
Men”, “Data Requirements for Manu 
facturing Responsibilities’. Some sug 
gestions on how to use technical book 

ilso included 


Effective Use of Technical Books’, F. W. Wil 
son, American Society of Tool Engineers paper 
235, 10700 Puritan Ave, Detroit 38 


Specifying Surface 
Conditions 


Principal characteristics f ma 
hined surfaces, such as roughne 
itoff, surface lay and waviness, a1 
d ind the , mbols ind th 
t required for correct specifica 


ns by the designer are given 


Surface Specifications—Their Use and Mean 
1g’, C. H. Good, Micrometrical Mfg Co. Tool 
Engineer, Oct 1959, 10700 Puritan Ave, Detroit 


272 


6 
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For the Miu NEw CHOICE OF 


enginerned wbben BOOKS | TWO DESIGNS... 
CONSULT STONER First! | PAbmatts 
°< | Mathematical Analysis PYRAMID® 
; . ‘a EDWIN M HEMMERLING, Bakersfield College 


McG Hill Book C Inc, 330 W 42nd St, 
New York. 5% x 834 332 pp. $5.75 PACKINGS 


(his test provides a 








essentia konwledg« ind ( 

sary for successful study of calculus; ..» for effective 
BONDING THAT EXCEEDS THE begins with fundamental algebraic . 

TENSILE STRENGTH OF RUBBER equations and goes through elements | sealing on 

is achieved by Stoner’s exclusive bond- of differential calculu Particular | Rods and Rams 


ing process. attention is en to th topi ind 


< concept which techn | and p 
engineering students must thoroughly 


understand before th tackle the 
—_ study of calculu 
Highlights of th xt a the func- | 
=> t A ' SHALLOW 
ion concep iven more attention 
a I 
ris than uall this level 


ae Ss special emphasis is placed 
. 


inalv tic rOCiantionshly between 
LOWEST PRICES ON SILICONE nometri un rather than on the 
RUBBER PARTS are now possible solution « radian measure 


through Stoner’s new true injection is given extensive treatment 








process. Savings are possible on both function notation is frequenth 
piece price and original tooling costs. ; 


with stre upon el rse 1 DEEP 
ship between expon ial ar rarith 
This advanced form of V-type packing 


ic functor 
ml in l is offered in two distinctive designs for 











broad hydraulic and pneumatic service 
Sets of shallow Palmetto Pyramid serve 


Fuels and Lubricants where the packing space is limited 


; deep Palmetto Pyramid sets are used 
POPOVICH and HERING. John Wiley & Sons where space is not a factor. Both designs 
Inc, 440 Fourth Ave, New York. 6 x 9, 312 pp 


$8.50 


have strong, heavy walls to resist extru 
sion — extend packing life 





This book Ir ii \ In addition to Palmetto’s unique 
ind lubrican adaptation of the “V" concept there is 
more to Palmetto Pyramid Packings than 


SOLVE YOUR BARRIER PROBLEMS | from many soul ' ‘ meets the eye. Reinforced styles, for ex 
WITH STONER SMR, Silicone Modi- Vhe iuthors Icu ait po ample, are constructed with continuous 
fied Rubber. This unique, patented fuels, including boiler, internal com — of — <a folded th z 
. iow the moide orm t withstanc 
rubber makes a reliable sealant and headt, steieeiats tannins Mantel aa diaeitien ae 
thermal insulator and has the adhesion : caeaieaen aes Ge 


erie : (Continued on page 139) ity materials throughout, also not readily 
built right into the rubber. discernible, contribute to the performance 


you seek 
| . Palmetto’s recommendations concern- 











ing the use of Pyramid Packings can 


IDEA CATALOG. y — al a quleny and Nn anata 

Illustrations in tris ~ pasaagn ha vhotaggerictane the his 9 

24 page catalo will @ Your drawing showing dimensions and tol 
pag g . 4 erences of the stuffing box and rod and of the 

show you how STONER | F piston and cylinder @ A description of the 

can help you solve \ fluid @ Maximum pressure @ Minimum and 

all of your engineered ee oe oo 

0 i 
rubber problems. 


Write for your copy AXalp| G25) | SEND For wiTeraTurE— 


today! 4 4h) , - Let us help you desig 


=< 
TONER 


A Subsidiary of Carlisie Corp. 

















“GREENE, TWEED & CO. 


10792 KNOTT AVE., Anaheim, California “9 f , NORTH WALES, PA. 
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Yes, it is amazing... but true... how few 

men who specify components realize that 
these simple Hartford Ball Retainers pro- 
vide efficient bearings for hundreds of high 
volume items at a cost as low as 2 cents 
each. Hartford Ball Retainers possess ex- 
ceptional strength and durability. They offer 
many advantages over shouldered bushings, 
notably low starting friction, lower operating 
friction, ease of operation, longer life span 
and increased thrust capacity. Hartford Ball 
Retainer applications and uses are almost 
limitless, ranging from electrical devices to 
heavy duty door hinges. Can be supplied 
with chrome alloy, stainless steel, brass or 
nylon balls, at moderate prices. 


o 
. 
GP 000000000000 0000000000000000000 


Hartford publishes -eparate guides for Thrust 
Retainer and Angular Contact applications. 
Specify your need when writing. 


RETAINERS 


“ 


TRU-LAY PUSH-PULL DATA FILE 


SHOWS HOW TO SIMPLIFY \ 
AND IMPROVE DESIGN 


Push-Pull remote con- 
trols, shown here, are 
a flexible, have but one 
moving part, and give a 
lifetime of accuracy. 
Mechanical linkages are 
complex, are made of 
many parts, wear at 
many points, and pro- 
meu tAy ~ ae duce increased back- 
PUSH-PULL SLU lash, lost accuracy, and 
vibration rattles. 





COMPLEX MECHANIC AL 
1 














This Push-Pull Data 
File—containing 7 en- 
gineering bulletins— 
will show you how these 
flexible controls have 
eliminated mechanical 
linkages on hundreds of 
products. You can make 
your products more use- 
ful, easier to sell, with 
Push-Pull controls. 
Write for your Data 


File today ie 


*, ‘ 
Qrrrrrr rae 


t Automotive and Aircraft Division Agco 


\ AMERICAN CHAIN & CABLE 





> 


Stephenson Bidg., Detroit 


601-E lel 
6800-E East Acco Street, Los Angeles 2 22 « 929-E “connestiont Ave., ee 


Bridgeport 2, Conn 
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In Checking Surface Roughness 


YOU CAN'T ALWAYS 


<> _ BELIEVE 
YOUR SENSES! 


In judging microinch roughness by eye or by “feel,” 
sometimes you'll get the right answer, and sometimes 
not. You can never be SURE; for the “confusion factors” 
are many, and the brain misinterprets what the senses 
report — the same as with optical illusions. 

That's one reason why industry depends on a confu- 
sion-proof shop instrument—the PROFILOMETER®— 
when dependable roughness measurements are required. 

FREE BULLETIN LT1 shows why surfaces that look 
alike, or feel alike, often differ in roughness by several 
hundred percent. Write for it! You'll be interested, 
and perhaps surprised 


Profilometer is a registered trade-mark. 


“MICROMETRICAL 


HARTFORD STEEL BALL CO. MANUFACTURING COMPANY 


42 Jefferson Avenue, West Hartford, Conn. | 345 S$. MAIN ST. ANN ARBOR 5, MICHIGAN 
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New Books continued 


as rocket propellants and nuclear 
fuels. They also examine the desir- 
able properties of fuels and lubricants, 
the ASTM tests which are used to 
measure properties, and the interpreta- 
tion, limitation and significance of 
these tests. 

Some of the special features are: 
discussion of synthetic lubricating oils 
giving advantages, disadvantages, uses; 
inclusion of a tabulation of octane 
numbers of many pure hydrocarbons; 
review of hydrocarbon chemistry; out- 
lining the refining process and the 
properties of petroleum products; 
discussion of fuel and_ lubricant 
specifications. 


Kinematic Analysis of 


Mechanisms 
JOSEPH EDWARD SHIGLEY, University of Michi- 
gan. McGraw-Hill Book Co, Inc, 330 W 42nd 
St, New York. 6 x 9/2, 352 pp. $7.75 

This modern text, written both for 
the student of engineering and the 
practicing engineer, gives the reader 
a well-rounded background in mechan- 
ism analysis. It stresses basic theory 
and builds strong methods of analysis. 

Graphical and analytical methods 
are equally emphasized The tradi- 
tional graphical method is employed, 
and two analytical methods of vector 
analysis have been added. All three 
methods are applied generally but in 
easy stages, to both the analysis and 
the synthesis of mechanisms. Syn- 
thesis of mechanisms is dealt with 
throughout. Space mechanisms and 
computer mechanisms are also in 
cluded 

Among the special topics included 
are: the synthesis of spur gear teeth 


(Continued on page 140) 





“He's out of luck wit 
methods ince he 


hling cabinet 


for hire 


STOLPER’S COMPLETE 
SHEET METAL 
ABRICATION SERVICE 


THREE 


creation of shape and 
style features that 
help boost sales. 


ngineering 


development of practical 
details that assure sound, 
economical construction, 


abrication 


production of sheet metal 
parts and assemblies that 
meet all specifications. 


Stolper works with steel, aluminum and stainless. 


Ask for more details — there’s no obligation. 


318 PILGRIM ROAD 
MENOMONEE FALLS (Milwaukee District), WISCONSIN 


STOLPER STEEL PRODUCTS CORPORATION © ] 10 LP 7 he 


make a 
tough job easy 


Ask Allen to design, engineer 
and build a cab to match your 
machine. Diversified experience 
assures maximum safety, smart 
styling, effortless visibility and 
operator convenience at reason- 
able cost. Ask for more details 
— no obligation. 


ALLEN INDUSTRIAL PRODUCTS, INC. 


Affiliote of Stolper Steel Products 
306 Pilgrim Road 
MENOMONEE FALLS (Milwaukee District), WISCONSIN 
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‘ 
a 


Snap 
Place 


ON PART 


\ 


= 


brazing 


washers 
a” x 


Edgewoun — sie Neg 


FROM WIRE STOCK No blanking 


No lead time needed for dies scrap losses 
or exact strip. NS 

Use with induction, gas-air, ~ 

furnace, or other heating methods. A 


Available in EASY FLO and , 
SILFOS — Copper, Bronze, and 
other alloys. - 
@ Diameters up to 4” L.D., wire al 


thicknesses from .010 upward 


Write for 16 page booklet on 
better brazing. 


See our catalog in Sweets Product Design file 7/LU. 


LUCAS-MILHAUPT Engineering Co. 


5056 South Lake Drive, Cudahy, Wisconsin 
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PLASTIC MOLDING 


TO THE MOST CRITICAL 


TOLERANCES... 


Our engineers pioneered the production of small, 
intricate, plastic components requiring the closest 
possible tolerances. In addition, production costs 
are kept to a minimum by our experienced crafts- 
men and exclusive molding equipment. Let us 
quote on your plastic requirements. Call or write: 


custom ©? STANDARD PLASTICS —.. pov 
vi ene 


INCORPORATED 


molders \ 
of the 
unusual 


NEW YORK OFFICE 303 FIFTH AVENUE TEL. MURRAY HILL 6-0327 
MAIN OFFICE AND FACTORY 64 WATER STREET TEL. 1-4040 
ATTLEBORO, MASS. 
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New Books continued 
Bloch’s synthesis of linkages, analysis 
and synthesis by complex numbers, 
and the Hrones-Nelson synthesis of 
linkages. Freudenstein’s theorem of 
maxima and minima is discussed. Ad- 
vanced cam curves, the solution of 
space mechanism problems by descrip- 
tive geometry, the analytical solution 
of space mechanism problems, jerk 
diagrams, and involutometry are also 


covered. 


Engineering 
Thermodynamics 


D B SPALDING and E H COLE, University of 
London. McGraw-Hill Book Co, Inc, 330 W 
42nd St, New York 36. 6 x 91%, 375 pp. $8.50 

Fundamentals of thermodynamics 
are emphasized in a readable but 
rigorous manner. The authors base 
their approach to the subject largel; 
on the work of Professor J. H. Keenan 
Topics covered are: history and na 
ture of thermodynamics; mechanical 
units; work, temperature, and heat; 
properties of systems; first law; energy; 
pure substance and its properties; 
steady flow; engines and efficiency; 
Planck’s formulation; 


absolute-temperature — scale: 


second law; 
entropy; 
properties of materials; ideal gases; 
gaseous mixtures; mixtures of air and 


water vapor; fuels and combustion 


Engineering Mechanics 


D F GUNDER and D A STUART, John Wiley & 
Sons, Inc, 440 Fourth Ave, New York 16 
52 x 9, 391 pp. $7.75 


lh book 


between th 


provide 1 transition 
classical approach to 
engineering mechanics and the newer 


ctor treatment. It is based on th 


(Continued on page 141) 
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RELIEF | 
BUSHINGS 


for standard 
and special 
wires & cables 


The 


tandand 
Insulating and 


ELECTRICAL 
CORDS & CABLES 


FREE TEST SAMPLES will be sent on the 


receipt of the sizes of the wires you are using. 





HEYMAN 
MANUFACTURING CO. 


KENILWORTH 3, NEW JERSEY 


Ne Sd 
y Rack sen wer® 
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New Books 


continued 


find 


compre- 


juthors’ experience that students 


mechanics ICT ind IO}! 
hensible in the vector notati ind 
thev benef ] { I it rscs In 
engineering by ( wleds f this 


notation 





The con 


] 1 
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tently thro 
statics section 


ind, in « ubtopic 


new probl intro 


duced te point out the 


in a wide vari 


of mechani 


technolog 
ether 
old or new their 


methods 
methods 


probl mm 


Circular, Cylindrical and 
Conical Thin-walled Shells 


PB 151740. ABIR, HOFF 
technic Institute of Brooklyn. WADC Technical 
58-104. Office of Technical Services 
Dept of Commerce Washington 25, DC 8 x 
1034, 158 pp. $3 


Mhis report 


thes ! il ind 


NARDO, et al, Poly 


Report 


oF 
Lhin 


riment 


| 
| walled 


| 


Shell xp 


mack nductior 
heating | 
the eff 


the ; 


ributio 
riterion ind 
lhe remaining cti investig 
shells 
hells are sup 
143) 


ircular conical thin-walled 


Both cylinders and 


(Continued on page 


PERFORMANCE 
PROVEN...... 


Specify G.!. to be sure! Nearly half a 
century of experience in solving the 
motor problems of large and small 
motor users throughout the world is your 
guarantee of satisfaction. 


. 
2s 


MODEL “A” Two-pole, shaded-pole motor 
Proved Dependable millions of times 
over, it's the power choice of the 
nation’s great-name manufacturers 
setting an amazing performance record 
in countless applications from phono 
graphs to kitchen fans to pumps 


MODEL 


HP «Locked Max. Free | 
2800 Torque Torque Speed A 
RPM 


m./Or m./ OZ 


1/500; 07 1.1 3360 


1,350 1.0 1.4 | 3380 


>>> >> >> >>> >>> >>> >>> 


17 2.7 | 3430 


19 3.3 3430 


2.1 3.8 3500 


2.5 45 | 3480 


27 5.3 3520 


3.0 6.5 3500 
3.1 7.0 3490 


40 7.5 3490 


|> 


‘Standard shoft diameter 1817, 1 a ‘shaft 
ovailable if desired 


~ Motors For All Types of Applications — 
f 


Write today for catalog 
sheet and quantity-price 
quotations. 


THE GENERAL INDUSTRIES co. 


DEPARTMENT GK e@ ELYRIA, OHIO 
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FEATHER 
TOUCH 


ACTION 


h O 


E51-00D 


@ Feather touch operating torque (4 inch- 
grams max.) 


@ Friction-free blade pivot 

@ Lateral rock-wipe contact action 
@ Positive stops molded in case 

@ Rated: UL 5 amps/250 V a-c 


Extremely low operating force and precise toler- 
ances provide positive electrical control for pres- 
sure indicators, sensing timers or relays, office 
Operating 


force can be varied by length of actuator wire. 


machines and vending machines, 


Your switching problems may find so-. 


lution from over 8,000 Cherry switch 
variations.Write for complete literature 
today! 


Mi HERRY etectricat 


= PRODUCTS CORPORATION 
1650 Deerfield Rd. e Highland Park, Ill 


CIRCLE 142 ON READER SERVICE CARD 





ae ee Be Pi fy 
e High permeability 
e Excellent compression — deflection 
e Outstanding compression set 
e Good tensile and tear strength 
e —65°F to 500°F temperature range 

| COHRiastic FSR is a new and unique silicone rubber product. The unusual 
and random orientation of silicone fibers provides many useful properties 
superior to silicone sponge and foam. It should be extremely suitable for 
many applications including shock and vibration isolators, cushions, ther- 
mal insulators, high temperature press pads, pressure moldings, etc. 
COHRiastic FSR is 7. introduced in sheets 1/4” thick, 9” wide, 6’ long, 
and in a density of 20 Ibs./cu. ft. As applications develop, COHRiastic 
FSR will be made in continuous lengths, larger widths, different thick- 
nesses and various densities in the range of 15-25 Ibs./cu. ft. 


| FREE SAMPLE and data — Write, phone, or use inquiry service 


Leader in fabrication of silicone rubber products. 


Main Office: New Haven 9, Connecticut 
CIRCLE 214 ON READER SERVICE CARD 





WARRICK 
LIQUID LEVEL CONTROLS 


give you all these advantages! 


No moving parts in the 
liquid @ Easy to install 
@ No adjustments neces- 
sary @ Unaffected by acids 
or caustics @ Unaffected by 
pressure or temperature e 
Standard 2&3 pole units 
listed by U/L 


Write for 32-page 
Catalog which gives 
complete specifications 


Floatless 
Electrode Type 


Two pole control shown at left 


YOU CAN USE OUR CONTROLS FOR: 


@ Single & multiple pumps e¢ Sewage & waterworks 
@ Motor & solenoid valves ¢ Chemical Industries 
@ High & low cutoffs @ Food & Dairy Industries 
& alarms @ OEM applications 
Special controls to custom requirements 


CHARLES F. WARRICK CO. 


1964 W. Eleven Mile Road, Berkley, Michigan 
Dept. 3 Telephone JOrdan 4-6667 
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Electromechanical 
Components and Systems 
OF Vere bay 


9 


-— y < 


"~a 
a * 4 


AIRESEARCH POSITIONING 
CONTROL SYSTEMS 


One of the many types of high speed 
positioning control systems produced 
by AiResearch, the system above am- 
plifies electric signals from an inertial 
guidance source and adjusts the control 
surfaces of the missile or drone to 
maintain a predetermined course. 
AiResearch diversification and ex- 
perience provide full capability in the 
development and production of elec- 
tromechanical equipment and avionic 
controls for aircraft, ground handling, 
ordnance and missile systems. 
SES 
A.C. and D.C. Motors, Generators and 
Controls «+ Inverters « Alternators « 
Linear and Rotary Actuators + Power 
Servos + Hoists + Electrical Pyrotech- 
nics « Antenna Positioners + Position- 
ing Controls *+ Temperature Controls « 
Sensors « Williamsgrip Connectors « 
Static Converters. 


Your inquiries are invited. 


~G>---~-- 


AiResearch Manufacturing Division 


Los Angeles 45, California 
ERO So NRE Sora 
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New Books continued 


ported in a free-free condition and not 
subject to any externally applied loads 
The entire scope of the investigation 
falls within the framework of linea 
clastic theory. Results should be of 
interest to designers concerned with 
thermal effects on structural configura 
tions of the types investigated in this 
contract. 





Aluminum Construction 
Manual 


Aluminum Assn, 420 Lexington Ave, New York 
17. 64% x 9/4, 389 pp. $3. 


This is primarily a reference work 
for engineers and architects. It is ar 
ranged in five parts: (1) dimensions, 
weights and properties of available 
aluminum shapes, including standard 
tolerances and miscellaneous data nec 
essary for designing and estimating; 
(2) detailing practice and data on 
riveted and bolted connections; (3 
data for various types of laterally sup 
ported beams and concentric loads 
on columns, based on alloy 6061-T6; 
(+) data on nine additional widely 
used alloys; (5) miscellaneous refer 
ence data; such as properties of vat 
ious structural materials, effects of 
elevated temperature, various basic 
mathematical tables. 


Charting the Company 
Organization Structure 


National Industrial Conference Board Inc, 
460 Park Ave, New York 22. Studies in 
Personal Policy, No. 168. 82 x 11, 60 pp 
$20 

The organization chart is a graphic 


device for portraying the company 





(Continued on page 145) 





Best of ali they are 


LOWER IN INITIAL 
# COST, TOOL 


Write for catalog f 
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CHECKS 


THAT FILL YOUR NEEDS 


MINIATURE CHECKS 


Mini-Vaive Regular Size Valve 

Save weight and space with Mini-Valves. They have same 
rated flow as regular size, but are only }4 the size and 
weight. Good pressure drop characteristics. Temp. range 
65° to plus 400°F. Operating pressure to 5000 psi. One 
piece stainless steel body, in tube sizes 4 to 16 ('4" to 
1” O.D.) Meets or exceeds requirements of MS MIL-V 
25675. Port threading MS33514 flareless. 


FREE-FLOW CHECKS 


Extremely low pressure 
drop, with wide open flow. 
Molded elastomer seal and 
spherical seat prevent 
leakage at any pressure. 
Sizes |," to 2” in brass and 
aluminum alloy up to 
3000 psi, and stainless steel to 4000 psi. Opens at 2 psi. 
Temp. range -65° to 200°F. Pipe, internal straight thread 
and flared tube connections standard; MS33514 flareless 
available. 


BALL CHECKS 


Ruggedly constructed for 
intermittent non-shock 
hydraulic service up to 500 
psi at temperatures -65 
to 350°F. Sizes 14" to *4”. 
Brass, aluminum alloy, 
stainless steel. Pipe and flared tabe connections. 


HY-PRESSURE 
CHECKS 


Built for continuous serv 

ice in high velocity sys- 

tems at pressures up to 

5000 psi in steel and stain- 

less steel, and 3000 psi in 
aluminum alloy. Low pressure drop. Metal-to-metal seal. 
Operating temperatures -65° to 250°F. Sizes 1%" to 2", 
with pipe, internal straight thread and flared tube connec 
tions. MS33514 flareless available. 


Distributors in principal cities coast to coast 


SELECTOR 


REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD «+ 


CHECK 


te 


Ae A 


RELIEF GLOBE NEEDLE 





CLEVELAND 35, OHIO 
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NOW from America’s 


FOOTSWITCH leader 


A NEW HEAVY 
DUTY LINE 


K Rugged 
X Cast iron 
enclosure 


by LINEMA 


2 Contact Types — 40 Different Models 

4 Classes (all in single, two or three stage) 

General Purpose Water-tight 
Explosion-proof High DC rated 


For use in the electrical and electronic fields, 
riveting machines, welders, motors, solenoids, 
relays, sound systems, presses, machine tools, 
etc.) and as pilot devices in connection with 
control circuits of contactors or starters 


Fitting companions for Linemaster's Lektro-lok 
Linemaster Jr., Clipper, Linemaster Sr., Com- 
pact, Treadlite, Cadet, The Executive and the 
completely waterproof Nautilus, models for 
every conceivable footswitch application! 


Linemaster Switch Corp. 


ae 


Left us quote ’ 
pecific problems; write 
TODAY for full cata 
log and price list 





434 Woodstock Terrace, 
Woodstock, Conn. 
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New 


_ POWER 
RESISTORS 


for FLIGHT USE 


LESS SPACE—LESS WEIGHT 


New lightweight, space-saving re- 
sistors permit substantial efficiencies 
and economies in aircraft and mis- 
sile electronic apparatus. Units are 
mounted in direct contact with inner 
surface of chassis or case so that 
25% to 40% of heat generated is 
emitted to atmosphere. Derating 
curves are available. 


Available in the following ratings and sizes 





Power 
Rating 


Envelope 
Dimensions 


Approx. 
Weight 





40 Watts 
80 Watts 
120 Watts 
160 Watts 
200 Watts 


027 Ibs. ea. 
040 Ibs. ea. 
053 Ibs. ea. 
.067 Ibs. ea. 
080 Ibs. ea. 


Yon Wend 
Yo x 1% x 6 
Ya x 1%ex 8 
Ya x 1% x 10 
Yo x We x 12 

















ELECTRO-FLEX 


specialists in 
HEATING 
ELEMENTS 


Insulation is silicone rubber— 
operable continuously 

at 450° F. 

Mounting metal— 

Aiclad aluminum 

Connection tabs— 

silver plated brass. 


Special washers permit 
bolt or rivet mounting 
Adhesive supplied 

provides good thermal 


transfer from resistor to 


mounting wall. 


send for free illustrated booklet 


Electro-Flex Heat, Inc. 


83 WOODBINE ST., HARTFORD, CONN. (CHapel 6-5413) 


“FIRST with STANDARD ELEMENTS” 
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New Books continued 


organization structure lt 
inalyze and assess the existing 
ture, to identify weakness« 

to plan organization improve 
Charts are a valuable aid in p« 
idministration and facilitate communi 
cation of organization data to peopl 
inside and outside the compan But 
they are limited in their ipplic ition b 


their timely charact ind the fact that 


Vhi 


ganizatiol na ring the 


ranization 


ization chart, charting the o1 


tructure ind mechan 


Other Books of Interest 


Directory of Steel Foundries in the 
United States, Canada and Mexico 
—1959-60. 

Steel Founders’ Society of America, 606 Termi 
nal Tower, Cleveland 13, Ohio. $15 


A Literature Survey of Combustion 
Flames. 
PB 151237. Office of Technical Services, Dept 
of Commerce, Washington 25, DC. 8 x 10 
384 pp, $5 


Angular Indexing Tables. 

JAEGER and KIRKHAM. Pratt & Whitney Cc 
Inc, W Hartford, Conn. 9 x 11, 511 pp, $11 
Provides precise tables for dividing a circle into 
any number of equal divisions from 2 to 210 
inclusive. Gives decimal value, degrees, min 
utes and seconds, sine and cosine 


Lubricating Oils and Greases in the 
Soviet Union. 
PB 151294. Office of Technical Services, Dep? 
of Commerce, Washington 25, DC & x 10 
106 pp, $2.50 
This is a comprehensive study of Soviet litero 
ture on the subject 

(Continued on page 147} 
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A Complete Line 
Of Fin And Fan 


Cooled Speed 
Reducers 


80% MORE CAPACITY are 


Hi-Line reducers let you hand distances from 1.33” to 5,25” 
bigger loads at far less cost with input capacities from 
than conventional reducers, 1/16th to 18 h.p. They can be 
yrovided with or without fan 
25% LESS SPACE an and most models are 
Hi-Line reducers are smaller available with “C” flange 
let you save space without sac- motor mounts. , 
rificing capacity or service life 


Six series with center- 


IMMEDIATE SHIPMENT 
..- WITH A MODEL FROM LOCAL STOCK 


FOR EVERY JOB 
Only a representative group of Hi-Line Catalog — 65 


the more than 100 Hi-Line pages of engineering 
models are shown here. There and dimensional data, 


Write for the free 


Ohio Gear Distributors stock acomplete line of gears and speed reducers 


‘Ou 
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CAPTIVE 
NUT 


Eliminate Leaky 
Port Connections 
with ‘CN’ Fittings 


Whether using the old pipe-threads or the “‘new 
SAE O-ring straight thread design, whiner 
tube fittings are prone to leak at the port con- 
nection. That’s a fact. 

In contrast, the ‘CN’ fitting by L & L is leak- 
proof—and it has these advantages: Repeated 
re-usability—the metal-to-metal seal may be 
undone and remade indefinitely. No weak link — 
the limited-life O-ring is eliminated. No re- 
stricted use—any fluid, of any temperature, 
permissable with the metal in the fitting is okay 
with the metal seal. Vibration-proof—the metal 
seal provides lock-washer action. Easily direc- 
tioned—point angle fittings anywhere, only the 
captive nut is turned to affect seal. 

At no greater cost — standardize on trouble- 
free ‘CN’ hydraulic tube fittings—as inevitable 
as progress itself, the coming industry standard. 


Land L Manufacturing Company 
21590 Hoover Road + Warren, Michigan 


ASK FOR 
BULLETIN 
“Leak-Proof 
Port 
Connections’; 
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--efrom MARSH / 


Small solenoid valves that 
fill a BIG order 


Designed to meet the need for 
positive-acting tight-seating 
valves for use on wide variety of 
media, including oxygen, hydro- 
gen, acetylene, etc. 





Two Types: 
Conduit type and grommet type. Port 
sizes 1/8" and 1/4" NPT. 


Ten orifice sizes: 
3/64" through 1/4". 


Wide range of voitages: 
Standard with 115 V. A. C. but also 
available in 12, 24, 208, 230, 460 V. A.C. 


Pressure to 540 psi. 


Small, but with more strength in 
the Marsh manner. Coils never 
overheat. Entire assembly leak 
tight. Remarkably quiet oper- 
ation. Cleanable without breaking 
connections. Used in any position. 
Bodies either brass bar stock or 
18-8 stainless steel. All moving 
parts stainless. Underwriters’ ap- 
proved for use on oxygen and hy- 
drogen and as safety valves. 


MARSH INSTRUMENT COMPANY 


write oe GBept. 39, Skokie, Illinois 


ae Division of Colorado Oil and Gas Corporation 
Marsh Instrument & Valve Co., (Canada) Ltd., 8407 103rd St., 
Edmonton, Alberta, Canada, Houston Branch Plant, 1121 
Rothwell St., Sect. 15, Houston, Texas. 
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Conduit-type Master- 
mite. Grommet-type 
also availabie. 











You Get MORE with 


DOERR MOTORS 


QUALITY... 
Top performance and life. 


APPEARANCE... 


Compliments your product. 


DESIGN SERVICE... 


Solves toughest problems. 


COOPERATION... 


Even on small-lot orders. 


YOUR PRODUCTS are easier to produce ... easier to sell... witha 


Doerr motor as original equipment. 


Got a problem? Doerr’s experience with thousands of 
“specials” suggests quick, economical answers. Our broad 
background helps develop practical new designs to fit all 
of your requirements at lowest cost. 


Also, Doerr quality construction assures full performance 
of your product... while compact, modern Doerr styling 
adds to appearance. 


CALL DOERR WHEN 
YOU NEED MOTORS 


On your next coll for motors, get 
MORE... contoct DOERR! Expanded 
line includes ratings from 1/30 to 15 hp. 
Specials ore our specialty—backed by 
nation-wide, expert field service. Phone 
Cedarburg 801 or write 





93 N. FOURTH AVE. CEDARBURG, WIS. 
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New Books continued 


High-temperature Properties of In- 
dustrial Thermosetting Laminates. 
LP 3-1959. National Electrical Manufacturers 
Assn, 155 E 44th St, New York 17. 8 x 11, 
16 pp, 30¢. 


Mechanical Properties of AM350 
and AM355 Stainless Steels. 

PB 151706. ALTON W BRISBANE. Office of 
Technical Services, Dept of Commerce, Wash- 
ington 25 DC. 8% x 1034, 45 pp, $1.50. 


Correlation of the Factors Which 
Affect Vapor Lock. 

PB 151437. B C DIAL. Office of Technical 
Services, Dept of Commerce, Washington 25, 
DC. 8 x 1012, 60 pp, $1.75. 


Corrosion Prevention. 

PB151756. Office of Technical Services, Dept 
of Commerce, Washington 25, DC. 8 x 10%, 
375 pp, $6. 

Largely concerned with problems involved with 
equipment and buildings at exposed sites. 


Development of New Mechanisms 
and Techniques for Obtaining 
Ultrahigh Strength Steels. 

PB 131238, GULLOTTI, EICHEN, SPRETNAK. 
Office of Technical Services, Dept of Com- 
merce, Washington 25, DC. 8 x 10'/2, 50 pp, 
$1.50. 


Zinc. 

Edited by C H MATHEWSON, Reinhold Publish- 
ing Corp, 430 Park Ave, New York 22. 6 x 91%, 
721, $19.50. 

The science and technology of the metal, its 
alloys and compounds. 


The Sequestration of Metals. 
ROBERT L SMITH. Macmillan Co, 60 Fifth Ave, 
New York 11. 6 x 10, 256 pp, $8.50 
Theoretical considerations and practical ap- 
plications of the technique of suppressing a 
property or reaction of a metal without the 
removal of that metal from the system or phase 
in which it is present. 





\ ei 
TTI — ft 4 


<7 ISA 
47 I)™ oe W7 


‘Remember, Hendrick tick-to-itiveness 
hat's what makes a good engineer a better 


, , ) 
knowing the right people help _ 


TENSION TYPE FASTENER 
FEATHERWEIGHT TYPE 
FASTENER 

BROAD GRIP TOLERANCE 
FASTENER 

BROAD BEARING FASTENER 


@ LOW INSTALLED COST 

@ POSITIVE MECHANICAL LOCK 

@ EXCELLENT PULL-TOGETHER 

@ UNSKILLED, ONE-MAN APPLICATION 
@ UNIFORM CLINCH 

@ BROAD GRIP TOLERANCE 

@ EASY REMOVAL 

@ HIGH SHEAR & TENSILE STRENGTH 
@ NO LOOSENING OR STRIPPING 

@ BROAD BEARING 

@ NO LOOSENING BY OVERDRIVING 


Huckbolt fasteners have effected savings 
of as much as 70% over previously used 
fastening methods. 

These versatile, efficient fasteners are 
available in diameters, grips, headstyles 
and metals to suit your needs. 
Lightweight, sturdy, easy-operating Huck 
power or hand fools install these fasteners 
with absolute uniformity at rates up to 
30 per minute by one unskilled operator. 
Let Huck’s experienced fastener engineers 
help you with your fastening problem. 


2480 BELLEVUE AVENUE + DETROIT 7, MICHIGAN + Phone WAlnut 3-4500 


Il be at the Golf Club if anyone call 
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iffe ling the rertiaements 


sified below MORE DF 


Low-cost, leak-proof seal 
for pumps, major appliances 


Garlock H Mechanical Seals are widely specified for home 
water and oil pumps, reduction units, mass-produced appli- 
ances like washing machines, and other consumer products. 
Use them on 5%”, 34”, and 1” shafts and retain same top 
advantages of more expensive seals. 

Positive, no-leak operation. Sealing surface of the ceramic 
stationary seat and the carbon sealing ring are lapped for pre- 
cision contact—this assures a perfect seal. 

Simple installation. You merely slide the self-contained rotary 
unit onto the lubricated shaft. Then, with oil or water, lubricate 
the outside diameter of the vibration ring and push into 
counterbore. 

You can apply Garlock H Mechanical Seals wherever operat- 
ing conditions do not exceed 212°F temperature, 75 psi pres- 
sure, and 1000 fpm shaft speed. For more severe applications, 
consider PK Mechanical Seals. Both are part of the Garlock 
2,000 . two thousand different types of gaskets, packings, 
and seals for every need. Find out more by contacting your 
local Garlock representative, or write for Catalog AD-161. 


THE GARLOCK PACKING COMPANY, Palmyra, New York 


For prompt service, contact one of our 26 sales offices and warehouses 
throughout the U. S. and Canada. 


Crarntrocx 





Packings, Gaskets, Oil Seals, Mechanical Seals, 
Molded and Extruded Rubber, Plastic Products 


TAILED INFORMATION 


du 
us the 
CARD 


Accumulators 
Actuators 
Mechanical 
Air Motors (see 
Aluminum Alloys 


htained by 


s can be 
READER SERVICE 


Motors, Air) 


Aluminum Coated Sheet & Strip 
see Steel, Coated) 


Amplifiers 


Ba Ss 

Bars 
Metal 

Bearings 


2, 


Ball 1, 21, 24, 346, 25, S56, 


Needle 
Roller 
Seilf-Lubricat 
Sleeve 
Bellows 
Beits, V 
Blowers 
Bolts 
Boosters 
Brazing 
Alloys 
Bushings 
Bushings, Strain 


Carbon 

Castings 

Chains 
Conveyor 
Roller 


ll 


ng 


Relief 


Chemical Treatments 


Clamps 
Clips 
Clutches 
Mechanical 
Coatings 
Compressors 
Computers 
Connectors 
Hose 
Tube 
Contactors 
Controls 
Electrical 
Mechanical 
Pneumatic 
Counters 
Couplings 
Mechanical 
Cylinders 
Hydraulic 
Pneumatic 


Die Castings 

Drives 
Mechanical 
Variable Speed 


54.55, 104 
22, 45, 49, 102, 117 
- 123 


"28-29 

48 

48 

126-127 

4th Cover, 8-9, 116, 143 
138 


23 
128, 131 


104 


129 
129 


Engineering Services (see also Pro 
duction Services) 


Fabricated Steel 


F 


(see Sheet Fabri- 


cated, Structural Forms & Shapes, 


Canadian C -The Garlock Packing Co. of Canada Ltd. « Plastics Div.—United States Gasket Co. 


Weldments) 
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Fastening Methods 
Felt 
Fibre 
Filters 
Air 
Fittings, 


10, 12, 114, 135, 


122, 


147 
134 
124 


46-47 


Hose, Pipe & Tube 21 48 


G 


Gaskets 
Gear Motors 
(see also 

Gears 
Generators 
A-C 


Motor Reducers 


D-c 
Graphite 


Instruments 
Electrical 
Mechanical 


Laminated Plastics 
Laminated) 

Liquid Level Controls 

Lubricants 

Lubricating Equipmen 


M 


Moldings 
Plastics (see Plastic 
Powdered Metal 
Parts) 
Rubber (see Rubber 
Motors, A-C 
Fractional l 
Integral l 
Sub-Fractional 
Motors, Air 
Motors, D-C 
Fractional 
Integral 
Sub-Fractional 


Parts) 
see Powdered Meta 


Parts 


7, 30 
7, 30, 


118-119, 141 


17, 30 
17, 30, 
118-119, 


Packings 
Pillow Biocks 
Pins 
Plastic 
Plastics 
Plastics Laminated 
Plastics Laminated-to 
Powdered Metal! Parts 
Power Packs 
Hydraulic 
Production Services 
neering Services) 


Parts 134 
43, 85-88, 110-111, 


meta 


92, 


see aiso 


Eng 


Continued on p. 150 
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NOW- precision RACKS 


on a 
Commercial Price basis 





Short pieces as shown here can 
be cut two at a time with a single 
broach pass and not more than 
two passes. Longer racks require 
more cutting passes but not as 
many as conventional methods 


Heat treated alloy steel 
double racks 75" long overall 2 or, 
6" face, for blast furnaces 











® Large surface grinder, 42° dia. wheel, 
for grinding rack blanks 10" x 17" x 64” 
long onall four sides within .002" square, 
flat and parallel before tooth cutting 


RACKS 
IN LARGE QUANTITIES 
Spur or Helical Teeth 
16 D.P. to 4° Circular Pitch 
Practically Any Shape of Blanks 
Closer Tooth-Spacing Limits 
Much Better Profile Finishes 
Accurate Parallelism and Lead 


Piston-actuating 

racks where all surfaces 

must have a high degree of finish 
and close tolerances 


© Soecial precision, high production ra -k- 
curting machine designed and built by 
BRAD FOOTE. Racks in illustration are used 
in precision glass-polishing machinery 

@ We also have conventional rack-cutting 
equipment and manufacture racks of all 
sizes and shapes in single piece lots and 
smaller quantities where production tool- 
ing would not be required. 

BRAD FOOTE makes any type of gear and 
speed reducers, transmissions and intricate 
power units. All are famous for long, satis- 
factory service. Why not discuss your re- 
quirements with our engineering staff, let 
us make recommendations or quote on your 
specifications. It can cost you much more 
to settle for less than BRAD FOOTE quality 
and service. 


Brap Foote 
Gear Works, INC. © @: 


1315 South Cicero Avenue « Cicero 50, illinois 


OoKN 
u 


Bishop 2-1070 « Olympic 2-7700 


subsidiary + PITTSBURGH GEAR COMPANY, Neville island - Pittsburgh 25, Pa., Phone: SPauiding | 


4600 
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Choose Right... | PRODUCTS 
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Choose 
4 Way Directional Control Valves 


Continued from p. 149 


Profilometers 
Pulleys 
Pumps 
#2H4W1-S Air 
4%” N.P.T. Ports Liquid 
1'4 GPM Vacuum 
Direct Solenoid 
2000 psi service 


#2H4W3-S 
¥%,” N.P.T. Ports 
PM 

Regulators 

ph ee nl Pneumatic 46-47 

pe cars Relays 13, 118-119 

Reproduction Equipment 
Resins ; 
Resistors 
Rivets 114 
Rod Ends 1 
Rubber pee 3rd Cover 
Rubber Parts 3rd Cover, 137, 142 


. 109 
85-88, 110-111 
144 


#2H4WE-PS 
¥,” N.P.T. Ports 
20 GPM Ss 
Pilot Operated 
2000 psi service Screws 4, 130 
Seals 19, 128, 132, 137, 146, 148 
Sheet Fabricated 139 
Sheets 
Metal 2, 32, 83 
Plastic . 43 
Silicone Rubber 137, 142 
Silver Alloys 112, 140 
Special Shapes & Sections 2 
Specialty Fasteners (Pipe Hangers, 
Special Cold Headed Parts, etc.) 12 
Speed Increasers & Reducers 2nd Cover 
107, 130, 145, 149 
Springs 52-53 
Dependable Sprockets ios 
Steel 


immediately Available Stainless 2, 27; 32, 


Strip, Metallic 2, 32, 


Interchangeable with other ae Forme ssa 11d. 13, 142, 
good valves 


Stock valves are equipped with 115 volt/50-60 
cycle solenoids, however 230 volt/50-60 cycle, Pekeeneeinee 
460 volt/50-60 cycle, and others, are available Timers 
Timing Motors 
on short notice. Both bottom plumbed and side Tubes 
plumbed subplate are available. Write for full bho, Metal 


information. Seamless 


Valves 
Ale .. 23, 46-47, 120, 
Control “a 
Hydraulic . 134, 136, 144, 
Solenoid 23, 


Not available in 2H4W1 


Ww 


Inquire about Pathon Weldments .... 
valve and conduit Whiteprinting Equipment 


manifolds Wire 
; MANUFACTURING COMPANY 
c-59 3823 PACIFIC AVE. « CINCINNATI 12, OHIO EMPLOYMENT SERVICE 


FLUID OPERATED AND CONTROL EQUIPMENT S*fiid West. Baker Employment. Decatur, Ill 
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This indes is published as «a con 
venience to the readers, Bvery care 
is taken to make i accurate but 
PRODUCT ENGINEERING as 
sumes no responsibility for errors 
or omissions 


Acheson Colloids Co 

AiResearch Mfg. Co., Div., 
Corp 

Allegheny Ludium Steel Corp. 

Allen Mfg. Co. 

Allied Research Products, Inc 

Alpha-Molykote Corp. .. 

Aluminum Co. of America 16, 

American Cast Iron Pipe Co. 

American Steel & Wire Div., VU. S. 
Steel Corp ... 

Anaconda Metal Rose Div. American 
Brass Co. 

Armco Steel Corp. 2 

Arrow-Hart & Hegeman Electric Co. 
126-127 

Ameri 


Garrett 


Automotive & Aircraft Div., 
can Chain & Cable Co., Inc. 


Barber Colman Co.. 118- 

Biaw-Knox Co. 

Bower Roller Bearing Div., Federal- 
Mogul-Bower Bearings, inc. 

Brown-Lipe Chapin, Div., 
Motors Corp. . 

Bruning Co., Inc., Charlies 

Bunting Brass & Bronze Co 


General 


Carr Fastener Co., Div. of United- 
Carr Fastener Corp... 660s e er 

Carter Controls, Inc. 

Cherry Electrical Products Corp. 

Chrysler Corp., Gmpten Div. 

Clare & Co., C. 

Clark Controller Co. . 

Cleveland Worm & Gear Co., Subs. 
of Eaton Mfg. Co 

Connecticut Hard Rubber Co 

Continental Felt Co., Inc 

Cramer Controls Corp. 

Crofts U. S. A., Inc. 


Culter-Hammer, Inc. 4th Cover 


Dayton Industrial Products Co., Div., 
Dayton Rubber Co. . ‘ 18 
Doerr Electric Corp. . : 146 
Double A Products Co..... — 
Duff-Norton Co. ee . 103 

du Pont de Nemours & Co., (inc.), 

E. |., Polychemicals Dept. - 

110-111 
128 


Durant Mfg. Co. 


Some Signal Corp., Div., Gamewell 
Eastman Mfg. eee 
Electro-Flex Heat, Inc. 


Fenwal, Inc. 
Fiexonics Corp., 
Hose Div. . 
Foote Gear Works, Inc., Brad 149 
Formsprag Co. 54-55 


Bellows & Industrial 


Garlock Packing Co. 
Gast Mfg. Corp. 
Genera! Industries Co 
Gits Bros. Mfg. Co 
Gleason Works 

Globe Industries, Inc. 


It costs less to RENT 


AN 


ELECTRONICS LABORATORY 


than to buy one 


You can save costly investment in laboratory equipment and staff... 


and still get top-quality R/D services... 


. by using the complete product 


testing and evaluation facilities of United States Testing Company. 
Since 1880 thousands of clients in all industries have used our services 


to get: 


improved Product-Design 

Through Testing 
Our test engineers will set up an 
evaluation program that “locks in” 
with each step of your product devel- 
opment from design to prototype to 
finished product. 

An independent Laboratory 
We present a completely objective, 
unbiased approach to your design 
evaluation problems. All reports to 
clients are impartial, factual and 
confidential. 

Economical Handling of Peak Loads 
We are equipped to take over your 
peak loads immediately at a fraction 
of what it would cost your company 
to maintain a staff of the necessary 
calibre. 

Product Qualification 
Tests run by United States Testing 
Company are recognized by military 
and government procurement 
agencies in placing a product on the 
Qualified Product list. 


Facilities end Services 


Flectropic_Laboratory — cvaluates 
electronic components and systems 
in communications and industrial 
fields; includes automated facilities 
for low-cost collection of reliability 
data 

fnvircnmental Laboratory—simu- 
ates high-low temperatures, humid- 
ity, altitude, immersion, salt spray, 
sand and dust, rain, fungus, vibra- 
tion, shock, acceleration, etc. 


Materials Testing Laboratory— 
conducts tension, compression and 
transverse tests on metals, ceramics, 
plastics, rubber and wood materials; 

tographic analysis and X-ray 
also available. 








Mechanical Laboratory—evaluates 
mechanical, electro-mechanical 
hydraulic and pneumatic devices. 


ghemical peers —covers all 
elds including physical and biologi- 
cal chemistry; also infrared spectro- 
photometry. 





Send for your free copy 
of bulletin 5801 describing our 
complete services and facilities, 


United States Testing Co., Inc. 
1415 Park Avenue, Hoboken, N. J. 


BOSTON - SROWNSVILLE - DALLAS - DENVER - LOS ANGELES 
152 Branch Laboratories | yiupnis - iw vORE - PHILADELPHIA PROVIDENCE + TULSA 
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What can you do with a 
remarkable instrument like this? 


We knew we had an outstanding instrument 
in our product line when this readout device 
was introduced several years ago. It proved 
to be ahead of its time during those early 
days, but now this remarkable precision 
instrument for displaying data is gaining 
wceptance in many industries. It’s about as 
big as a candy bar, and it will display, store, 
or transfer up to 64 different numbers, 
etters, or symbols without using complicated 
conversion equipment and “black boxes.” 

This ts an entirely new species of readout 
levice so we had to give it a new name, 
the Readall* readout instrument 

We developed the Readall instrument for 
lata display in flight control equipment. We 
Readall 


know 


bul 
But 


designed a 


knew the instrument fine 


lidnt 


was 


just Aow valuable it was 


one of our engineers did. He 


complete new pipeline control system based 
on the new instrument. The application was 


1 breakthrough in data handling, and the 


control system is a big success 
Naturally, we put the Readall instrument 


24 iw 


‘LJ , 
/“tRelee 


‘we 


on the market so systems engineers could 
use it to improve their control systems. We 
announced the Readall instrument as * 

D.C 


out device for displaying characters in ac- 


an electro-mechanical operated, read- 
cordance with a pre-determined binary code 
a compact, self-contained device 

which can be applied to the output of digital 
computers, teletype receiving equipment, 
telemetering systems, or wherever data must 
be displayed.” 

Other systems have been developed with 
separate units for data display, decoding, 
readout. These 


storing, and electrical sep- 


units and 
Market 


small 


arate cost more occupy more 


room response contirms the need 


for one inexpensive unit that does 


all three jobs. The Readall instrument serves 
the purpose 

We'd like to discuss possible applications 
for the Readall instrument with you. If you 
want information as io possible applications 
you have in mind for this remarkable in- 
please fill in the coupon. 


*Trademar 


strument 


ff 
141-/SUitanHl CO41CE 


UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY<— 


PITTSBURGH 


Union Switch & Signal 


18, PENNSYLVANIA 


Division of Westinghouse Air Brake Company 


Pittsburgh 18, Pennsylvania 


Here is a possible application we have 


Send more informatior 
Name 
Company 


Address 


r the Readal! instrument 


strument 


Title 


See us at Eastern Joint Computer Conf. Dec. 1, 2, 3, 1959 
Statler Hilton Hotel, Boston, Mass. Booths #1 and #2. 
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Tweed & Co 
Corp 


Greene, 
Gries Reproducer 


Handy & Harman 
Hartford Steel Ball Co 
Heim Co. ‘ 

Heyman Mfg. Co 
Hilliard Corp. 

Hoover Ball & Bearing Co 
Huck Mfg. Co 


Ball Div 


1.8.M., Data Processing Div 


Jones & Laughlin Steel 
less & Strip Stee! Div 


Corp., Stain- 


Kaydon Engineering Corp 


L & L Mfg. Co 

Linear, Inc. 
Linemaster Switch Corp 
Link-Beit Co. 


Lucas Milhaupt Engineering Co 


McLouth Steel Corp 
Madison-Kipp Corp 
Mahon Co., R. C. 
Malleable Castings Council 
Marlin-Rockwell Corp 
Marsh Instrument Co., 
rado Oil & Gas Corp. 
Masiand Duraleather Co 
Micrometrical Mfg. Co 
Micro Switch Div., Minneapolis 
Honeywell Regulator Co 33-34 
Miller Fluid Power Div., Flick-Reedy 
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New Departure Div., General Motors 
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Ohio Gear Co 
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Ruthman Machinery Co 


The photograph shows the connecting rod of an unusual hydraulic 
pump built by a company whose name is known everywhere. 


Schrader’s Son, A., Div., Scovill 

gneren Shes’ Gere The finish in the bore of both the large hole and the small hole must 

Standard Plastics Co., Inc > > rerv fi 1 adi 

Stephens-Adamson Wifg. Co. Seal be held to very fine profilometer reading. 
master Bearing Div. nat 

Stolper Steel Products Corp In addition, the axes of these two holes must be parallel to each other 

Stoner Rubber Co., Inc 


Strataflo Products, Inc within exceptionally close limits. Naturally, the user of a cast bronze 
part such as this turns to Bunting in order to assure strictest ad 
herence to his print and specifications. 


Taylor Fibre Co For the unusual, as well as the usual, in bearings, bushings, bars, or 
Torri t mf _ Air Impeller D 2 : 

a a oe a special parts of cast bronze, sintered bronze, or Alcoa aluminum, try 
Bunting first. 


Union Switch & Signal Div f 
inghouse Air Brake Co 

United Metallic “O"' Ring Corp 

United Shoe Machinery Corp 

U S. Graphite Co., Div of 
Wickes Corp 

U. S. Rubber Co., Footwear Div 

U. S. Rubber Co., Mechanical Goods 
Div 

U. S. Testing Co., Inc 

Universal Electric Cc 


Warrick Co., Charles F 

Weckesser Co 

Weirton Steel Co Div National 
Steel Corp. 

Western Felt Works 

Westinghouse Electric Corp 
Standard Control! Div 
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Manager \ I Meanor K 
I Ander-on 0 N Michigan 
hawk 4 Th 
Cleveland 13 A. F ‘ ‘ 
Tt = BUNTING SALES ENGINEERS in the field and a fully staffed Product 
4 1 01 Vaughn Engineering Department are at your command without cost or obligation 
sldg l o erce t tiverside l 
Denver 2 lchn W. Patten, 1760 Bread for research or aiding in specification of bearings or parts made of cast 
way, Mile High Center Alpine 81 . . . ° 
Bewele 26 = a ee, Sn eae bronze or sintered metals for special or unusual applications. 
scot Bldg Woodward 1793 


los Angeles 17 Robert Obenour, 1 23k or wule ko you Ovy OF 
West 6th St Madison 6-9351 


tow ven a B. K. Adams, F. J. M Bunting's “Engineering Handbook on Powder 
inley On ifth Ave Oxford 909 


. Metall » tol N list 2227 siz of 
Philadelphia 3 D. G. Jones, K. S. Wil etallurgy” and Catalog No. 58 listing 2 — 
ladson, 6 Penn Center Plaza, Locust 4336 completely finished cast bronze and sintered 


Pittsburgh 22 F. Leveroni 1111 Oliver 
Bidg., Express 1-1314 


St. Louis 8 R. W. Bruley 
St., Continental Bldg Jefferson 


San Francisco 4 W. C. Woolston 


ict seo Bunting. 


oil-filled bronze bearings available from stock 











The Bunting Bross ond Bronze Company 
ERTISI> Toledo 1, Ohio—EVergreen 2-345! 


i Bronches in Principol Cities 


BEARINGS, BUSHINGS, BARS AND SPECIAL PARTS oF cast 
BRONZE OR SINTERED METALS . ALCOA ALUMINUM BARS 
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WHO MAKES FINE MOTORS THIS SMALL? 


Globe Industries makes motors this small to make your 
design more compact, reliable and salable. If you make 
miniature instrument packages for space exploration — if 
you build airborne and ground support equipment—if you 
want to design smaller typewriters, computers, recorders 
or other products, look at these 3 motors: 


TYPE VS—The smallest, most powerful precision minia 
ture d.c. motor for its size. Only %," flat, four VS motors fit 
in a regular cigarette pack with room to spare. It has the 
power to lift its own weight to the top of the Empire State 
Building in 1 minute! Typical continuous torque—.25 oz. 
in.; typical intermittent torque—.5 oz. ins. We can design 
gear units, governors and brakes to meet MIL specs also 


GLOBE INDUSTRIES, INC. 





TYPE SS — Only %” in diameter, Type SS d.c. motors 
typically produce continuous duty torques of .3 oz. in.; 
intermittent torques to .6 oz. ins. With the basic Type SS 
motor you can specify any of 21 planetary gear speed re- 
ducers or 28 spur gear speed reducers. Governors and 
brakes are available also. Designed to meet MIL specs. 

TYPE MM — The most widely used precision 114” d.c. 
motor in the world, MM motors typically produce .5 oz. in. 
in continuous duty applications — 1.0 oz. in. intermittent 
duty. Choose from 101 ratios of planetary gear speed re 
ductions. Brakes, governors and clutches can be included. 
MIL specs are invited. 

For details about these motors request Bulletin VSM. 
Globe Industries, Inc., 1784 Stanley Ave., Dayton 4, Ohio. 
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~ N MINIATUR a @o wOTOR ACTUATORS 
TIMER GYROS STEPPERS BLOWERS MOTORIZED C 
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MECHANICAL RELIABILITY 
11/23 
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ENING AND JOINING 
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POWER TRANSMISS 


MECHANICA PART 





ELECTRON 





More information on advertised products 


More data on new materials and components Get 
Copies of catalogs and bulletins offered 
Screen Complet 
Your personal subscription to PRODUCT ENGINEERING [ e e 
* 
nformation 


Promptly... 





Product 








la coolant lise These 
Convenient. 








BUSINESS REPLY MAIL 


M 











PRODUCT ENGINEERING 
330 WEST 42nd STREET 


Time-Saving 
Cards 


NEW YORK 36, N. Y 





Product 
Enaineerin 
: ~ An Opportunity 


To Get 














BUSINESS REPLY MAIL 
nana eile More Information 


Quickly, 


Conveniently 











PRODUCT ENGINEERING 
330 WEST 42nd STREET 


NEW YORK 36, N. Y 





QMINNESO> 


ear yp FACTS for 
~~ FILING on 


CUSTOM MOLDED| RUBBER 














°o 
* 
z 
= 
re 
« 
° 
v4 
& 
= 
re) 


Ts 
Sy MP) 


r= SD EXCLUSIVE INJECTION MOLDING FOR CUSTOM RUBBER PARTS 


Ruspse® 


INJECTION MOLDED — Produces parts that 


ire absolutely flash free with a uniform den 


sity to give better service life and appearance 


CLOSE TOLERANCES lolerances of + .002 
ire easily maintained giving the designer 
complete freedom ind the user i better 
product 


CUSTOM DESIGNED COMPOUNDS Kach 
compound is specifically designed in color or 
black out of synthetic, organic or silicone 


polymers to match your application 


FOR MORE INFORMATION AND 
YOUR COPY OF THE MR INJECTION 
MOLDING HAND BOOK... 


FREE COVER TO BIND YOUR | @ ) 


= 
MR “FACTS FOR FILING” PAGES 
—— 





we 
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TECHNICAL ASSISTANCE IN DESIGN— MR 
maintains a complete laboratory staffed with 
engineers who are at your service to solve 


design problems 

RUBBER-TO-METAL BONDING Chis im 
portant phase of industrial rubber use ha 
been highly developed at Minnesota Rubber 
with special techniques to insure a perfect 
bond 

PROTOTYPES BY KOTOKAST— Every di 
sign engineer will find this economical method 
ot produc ing prototype parts i boon when 


he wants to test his design 


DEPARTMENT 225 + 3630 WOODDALE AVE. 
MINNEAPOLIS 16, MINNESOTA 
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Cutler-Hammer Control 


CUTLER-HAMMER 


2s oy gga nammaamiattinaea cress) 
oneh, me-2ere 


sets new performance records at 
West Virginia Pulp & Paper Company 


In the West Virginia Pulp & Paper Co. plant 
mechanized for the high volume production of 
multi-wall paper bags, the plant electrician has re 
ported, ‘‘About two years ago we installed a 
Cutler-Hammer Reversing Starter on one of our 
bag machines and we thought you might be inter- 
ested in our experience with this control. 

‘“‘Because of the nature of the operation, the motor 
averages 48 reversals per minute. During the past 
two years this starter has operated with complete 
satisfaction . . . and is still operating satisfactorily. 
But more important the control hasn’t required 
any time or attention... no production time lost 
because of a control failure. And this is a record 


with us because the best service we could get from 
other controls used was about 2% months before 
failure during which time the control required 
frequent repairs to keep it in operation.” 

This is positive proof of dependability ... proof that 
Cutler-Hammer Three-Star Motor Control works 
better, lasts longer than any other on the market 
today. Why take chances with production interrup- 
tions? Order dependable Cutler-Hammer Three- 
Star Motor Control from your nearby Authorized 
Cutler-Hammer Distributor today. For complete 
ordering information write for the Cutler-Hammer 
Merchandiser Pub. EA-100-W249. 
Cutler-Hammer Inc., Milwaukee 1, Wisconsin. 


CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wis. © Division: Airborne Instruments Laboratory. ® Subsidiary: Cutler-Hammer International, C. A. 


Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation. 
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